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4th Concept Muon Tracking  Field
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S_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV

Entries  4505

Mean    2.956

RMS     1.456

Integral    4459

 / ndf 2χ  405.3 / 27

Constant  179.2±  7616 

MPV       0.009± 2.244 

Sigma     0.0047± 0.2731 

S_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV
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Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV

Entries  4505

Mean    1.777

RMS     1.479

Integral    4466

 / ndf 2χ  187.1 / 27

Constant  280.2±  9958 

MPV       0.007± 1.088 

Sigma     0.005± 0.218 

Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV
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S_tot - Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV

Entries  4505

Mean    1.285

RMS    0.6411

Integral    4373

S_tot - Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R296 : electron : 100 GeV
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S_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV

Entries  29873

Mean    3.371

RMS      1.83

Integral  2.926e+04

 / ndf 2χ   1082 / 28

Constant  358± 3.936e+04 

MPV       0.005± 2.422 

Sigma     0.0026± 0.3692 

S_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV
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Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV

Entries  29873

Mean    2.192

RMS     1.841

Integral  2.934e+04

 / ndf 2χ  424.1 / 28

Constant  501± 4.525e+04 

MPV       0.004± 1.238 

Sigma     0.0032± 0.3266 

Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV
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S_tot - Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV

Entries  29873

Mean    1.349

RMS    0.7849

Integral  2.868e+04

S_tot - Q_tot : ( mu > 0.25 ) & ( 0.5 < ps < 1.5 ) : R299 : electron : 200 GeV
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S-Q vs (S+Q)/2  : R413 : pion : 50 GeV

Entries  17035
Mean x   8.942
Mean y   34.32
RMS x     3.41
RMS y    5.778
Integral   1.703e+04

S-Q vs (S+Q)/2  : R413 : pion : 50 GeV
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S-Q vs (S+Q)/2  : R413 : pion : 50 GeV
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S-Q vs (S+Q)/2  : R412 : pion : 100 GeV

Entries  25121
Mean x   17.46
Mean y   72.75
RMS x    5.612
RMS y     10.6
Integral   2.511e+04

S-Q vs (S+Q)/2  : R412 : pion : 100 GeV
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S-Q vs (S+Q)/2  : R411 : pion : 200 GeV

Entries  50453
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S-Q vs (S+Q)/2  : R411 : pion : 200 GeV
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S-Q vs (S+Q)/2  : R411 : pion : 200 GeV
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4th: Pion Rejection against Muons

ÏWÐÒÑ Ó?Ô�Õ �[�£ÖgÛ�Ý Õ«å£ÓÄó<ã�ÕèÔNßXÐéå ÛZØ ãyêÒÕ ð«Ø Ô�Õ � êéä[áâáâÕÉÞ ñ

_7� & `Ã,H! � ó ü�R/ý
e�?AJ>=A�Ã<>Y&@O;F@H<>�&?AY^@CW\NI=,P^©A@6P^YQ<>ao®�NK=Ac*WA@�PQ@Va�PQJZY&�]ü�;FJZ;F@V="PQ?!;\ý.L�NKWA@V="P^NKþ`@CWÎ<>=AW,PQ<>cZcZ@CW
NI=8PQ©!@ËaV<>BIJZY&NI;F@CP^@VY¬ü�W!NKÀ7@VY^@C=AaV@¬J>º��&aVNK=�P^NIBKBD<�P^NIJZ=Î<�=AW �EX@CY^@V=!®�J�GÍý�L2<>=AWf<>c"<>NK=8NIWA@C=�P^NKþ`@CW
<>=AW ;FJZ;�@C="PQ?A; <>=`<>B����&@VW NI=\P^©A@];*?AJZ= �&���&P^@V; Å
d WA@CPQ<>NIBK@VW×<>=`<�BK���^NK�ÎJ>ºËP^©A@ø;*?AJZ=×W`<�Po< NI=�EHF ��GH� NI�Î¶AY&@V�^@C="PQ@VW�NI= ¡��¤È�¢�År£Ã©A@

WANK�&PQY&NIjA?�PQNIJ>=A�5J>ºl�^aCNI="PQNKBIBD<�PQNIJ>=,<>=!W �EX@CY^@V=!®�J�G8�&NIcZ=`<�BI�5º»JZY5;ù?AJZ=A�ÃPo<�cZcZ@VW8NK=8<�¢��Z�F[]@�M
I J j2@H<>; <�Y^@]�^©AJ�ªÁ=�NI= _�NIc!Å5���
d ©!NIcZ©F@V=A@CY^c>�F;*?!JZ=FªÁNKBIB`BKJZ�^@Á@V=!@VY^c���j"� èÄÁÊºtè é,NI=�<>WAWAN�PQNIJ>=vP^Jù�+PQJ�ao©`<>�&P^NIai@V=A@CY^c>�

BIJ>�^�1WA?A@iPQJ¬jAY^@C;��&�&PQY^<>©ABK?A=AcË<>=AW,¶A<>NIY�¶AY&J�W!?AaCP^NIJZ=�L"P^©A@6¶!Y^JZj`<�jANIBKNKP��*J�º�ªÁ©ANKao©,NI=!aVY^@V<>�^@C�
BIJ>c"<>Y^N�PQ©A;FNIaV<>BIB��ËªÁN�PQ©Î@C=A@VY&c>�ZÅ1��=\PQ©!NI�5WA?A<>B�Y^@V<>WAJZ?�PÃaH<>BKJZY^NK;�@�PQ@CYVL�PQ©A@�@CBI@CaCPQY&JZ;�<>cZ=A@�PQNIa
�^©!J¤ªU@VY&�³cZ@V=!@VYQ<�PQ@VW j"�$jAY^@C;��&�&PQ<>©ABI?!=Ac <>=AW´¶`<>NIY¬¶AY&J�WA?!aCPQNKJZ=Ä<�Y^@,;F@H<��^?AY&@VWÄj"�$j7J>P^©
PQ©!@f�^aCNI="PQNKBIBI<�PQNK=AcÍþ`j2@VY^�\<>=AWÏP^©A@fÒ�?`<>Y+PQg þ`j7@CY^�CLÁªÁ©!@VY^@V<>�,P^©A@ÝèÄÁÊºtè é @C=A@VY&c>� BIJZ�&��NK�
;F@H<>�&?AY^@CW\JZ=AB���j"�vPQ©!@��^aCNI="PQNKBIBD<�PQNI=!c�þ`j7@CY^�CÅ�£Ã©A@�Ò�?`<>Y+PQg �EX@CY^@C=A®�J¤G�þ`j2@VY^�XaH<>¶!P^?AY^@OgV@VY&J
BINKcZ©"P�º»Y^J>; < ;ù?AJZ=Ð<>BINKcZ=A@CWøªÁN�PQ© PQ©!@vþAj7@CYù<�û�@C�Ë�&NI=AaC@vP^©A@ �EX@VY&@V=A®�J�GÄ<�=AcZBI@³NK�bBD<>Y&cZ@VY
PQ©A<>= P^©A@]=�?A;�@CY^NKaH<>BT<�¶7@CY&PQ?!Y^@]aH<>¶�PQ?AY&@Ë<�=AcZBI@bJ�ºlP^©A@bþ`j7@CYVÅ

�[Î



4th: Pion Rejection against Muons

ÏWÐÒÑ Ó?Ô�Õ � ¤ Ö�Û�Ý Õiå£ÓÄó<ã�ÕèÔNß�Ðéå Û1Ø ã�êÒÕ �QØ Ô�Õ � êÒä[áâáâÕÉÞ��yá Ý Õiáâä[á Ø ê � Ô�ä[ã Ø ã�ÐéêéÐéá�ÐÒÕÉßgæìä[Ôtó<ÓÄä å�ÐéÞ?ÕÉåoá�Ð �
í�ç Ø á�ÐÒä å Ø åÄÞ � ÐÒä å óQÐéÞÄÐéÞ?ÕÉåoá�Ðãí�ç Ø á�Ðéä å Ø ß Ø ó<ÓÄä å Ø Ô�Õiß Ý ä ò å ñ

£Ã©�?A�VLXP^©A@ÎWAN�À�@CY^@V=!aV@8J>ºiPQ©A@ ¨ <>=AW{Ç �&NIcZ=`<�BI�*;F@H<>�&?AY^@C�OÖ&?A�&PvPQ©!@ èÄÁ7ºtè éÏJ>ºiPQ©!@
;*?AJ>=Ï<>=!W NK��<øaVJ>=A�&PQ<>="PHLXªÁN�PQ© Y^@V�&JZBI?�PQNIJ>=°sA?AaCP^?`<�PQNKJZ=A�CLUº»JZYv@H<�ao©Ï;*?AJ>=�Å Â$@�©A<�G>@
º»JZ?A=!W´PQ©ANK�ËP^Jfj2@�PQ©!@\aH<>�&@>L�<��*�^©AJ�ªÁ= NK=Ä_�NKcAÅø�Z�ZÅ d �*<��^NIW!@,=AJ>P^@>L�P^©ANI�ËNI�]PQ©A@Fþ`Y^�+P
;F@H<>�&?AY^@C;�@C=�P�P^©`<�P1�&@V¶`<>Y^<�PQ@C��PQ©A@ÃNKJZ=ANIgV<�PQNKJZ=³<>=!WFY^<>WANI<�PQNKJZ=ù¶AY&J�aC@V�&�^@V��NI=³;ù?AJZ=v@V=A@CY^c>�
BIJ>�^�VÅ
d ;*?AJZ=bNK�T;�J>;�@C=�P^?A; ;�@V<>�^?AY&@VW]NI=�P^©A@�£Ák�EOLHPo<>c>cZ@VW]j"�vü ¨ �+EÃý.LHNKP^��jAY^@C;��&�&P^YQ<>©ABK?A=Ac

<>=AWË¶`<>NKYT¶AY^J�WA?Aa�PQNIJ>= ��� @V=A@CY^c>�¬NI�/;F@H<>�&?AY^@CWËP^J ¿�À ¼ ¢>�?� / Á NK=A�^NKWA@�PQ©A@�aH<>BKJZY^NK;�@�PQ@CYVL
<>=AWvN�P�NI�1<>cZ<>NI=³;FJZ;F@V="PQ?A; ;�@V<>�^?!Y^@VWvNK=vP^©A@Ã;*?AJ>=�S1��þ`@CBIWvY^@CcZNIJZ=�Å)Â$@Á©`<HGZ@Á=AJ>P1WAJ>=A@
©`<>W!Y^JZ=Ð¶A?A=Aao©���PQ©!Y^JZ?Ac>©$�+PQ?AWANK@V�]PQJ <>�&�^@V�&�ËP^©A@v=A@V@CW$º»JZY]<>=$<>WAW!NKPQNKJZ=`<>Bl=AJZ=���;,<�cZ=A@CP^NIa
<>jA�&JZY^j2@VYÃP^Jvº»?!Y&PQ©!@VYÁWANI�&aVY&NI;FNI="PQ@�R º»Y&JZ; I$¶A?A=Aao© PQ©AY&JZ?AcZ©�Å
É GZ@VY^<>BIB�L�<����Z�\[b@CM ;*?AJZ=fNI�i;�@V<>�^?AY&@VWÍP^JÎ<>j2JZ?!PË� � <�P�@V<>ao© �&PQ<>cZ@>L7NI=AaCBI?AW!NI=Ac�<

� � ��� @V=!@VY^c��ù;F@H<>�&?AY^@C;�@C="P�º»JZY�<�¢>�b[b@CM ��� @V=A@CY^c>�ËWA@C¶7JZ�&NKPlNI=A�&NIWA@�PQ©A@UaH<>BKJZY^NK;�@�PQ@CYVÅ

� �



_7�ì_ `Ã��óVó9� � 0$ôHõ�ö � ó�w � õ�ó � C	!2C ��� ô[,�C ü h ý
��º/@CG>@VY+�]Ö&@�P5NI=,<>=,@�GZ@C=�PÁNK�U;F@H<��^?AY&@VW,ªÁN�PQ©\©ANKcZ©,¶!Y^@VaCNI�&NIJZ=�L"P^©A@O;FNI�&�^NI=!cË=A@C?!PQY&NI=AJËº»JZ?AY+�
GZ@CaCP^JZYÃNI�5®�=AJ�ªÁ=8j"�\�&?Aj!PQY^<>aCP^NIJZ=\P^Jv<*¶AY^@CaVNK�^NIJ>=Î<>j2JZ?!PÃ©`<�BKº)<>�5c>J�J�WÎ<>�XP^©A@bNI=!WANKG�NIW!?`<>B
Ö&@CP�<>=!W ¶A<>Y&P^NIaVBK@\¶AY&@VaVNK�^NKJZ=A�VÅ £Ã©!@VY^@�º»JZY^@�LXªU@ @.û�¶7@CaCPFPQJøj7@ <>j!BI@,P^JÐPQ<>cÐ<ø;FNI�&�^NK=Ac h
;FJZ;�@C="PQ?A; GZ@Va�PQJZYCL�@�û�aV@C¶!PQNK=Ac�;FNI�&�^NK=Ac³;�J>;�@C=�PQ<³NI=\PQ©!@]º»J>Y&ªX<>Y^W Y^@CcZNIJZ=�Å

_7� 3 «1� ô,Å1` ö`óVó�ÅÆ'�!2�/ô ��! � ö��Uó � ÷>ô ��! �J)
d ¶AY^@CaVNI�&NIJZ=�=A@H<�Y�¢�� J>=FÖ&@CP^�6WA@C;,<�=AWA�6P^©`<�PiªX@Ë?A=AWA@CY^�+Po<>=AW�L�<>=AWfj7@Ë<>jABK@¬P^J�?A�&@>L�<>BIB
º»JZ?AYùaVJZ;F¶7J>=A@V="PQ�ùJ>ºÁPQ©A@\;F@H<��^?AY&@V;F@V="P³J>º6<FÖ&@CP*NI= <ÍaV<>BIJZY&NI;F@CP^@VYVÅ�£Ã©A@Î�^?!; J>ºÁPQ©!@
GZ@CaCP^JZY^�]J>ºX<>BIB)aH<�BIJZY&NI;F@CPQ@CY6P^J¤ªU@VY&�]NI�OP^©A@v����;FJZ;F@V="PQ?!; J>º1P^©A@6Ö&@CPVL �ÇFÅ ¨ ?A;F;�NK=Ac,PQ©!@
�^aV<>BD<�Y¬@C=A@VY&cZNI@C�ËNK�¬P^©A@F@V=A@CY^c>�>LÜÁ�Ll<>=AW�~ ¼ | Á · ¡ �Ç½î �Ç NK�Ë<8;�<>�^�]PQ©`<�Pùj`<��^NIaV<>BIB��
;F@H<>�&?AY^@C�ËPQ©!@FP^YQ<>=A�+GZ@CY^�^@,�^¶AY&@H<>WÄJ�ºXPQ©!@�aV<>BIJZY&NI;F@CP^@VY�PQJ�ªU@VY&�ËªÁNKP^©´Y&@V�^¶2@Va�PùP^J�PQ©!@bÖ&@�P
WANKY^@Va�PQNKJZ=�Åi��P�NI�6=AJ>POaVBI@V<>YO©!J¤ª�P^©ANI�Ö&@CPb;�<>�&�6ªÁNIBKB/j7@Ë?A�^@�º»?AB�NK=Í¶A©"���^NIaC�b<>=`<�BK���^@C�VL�jA?�P
ªU@ ;FNIc>©�Pù@�û�¶2@VaCPFN�P*PQJøj2@VaVJ>;�@\NK;�¶2JZY+Po<>="Pùº»J>Y*©ANIc>© ¶AY^@CaVNI�&NIJZ=Ø;�<>�^�ùY^@VaCJZ=A�+PQY^?!aCPQNKJZ=
?A�&NI=AcOÖ&@CP^�VÅ

È É H�X�9Ê�Ë���;� ÌÎÍ��

¨ @CaV�VÅµ!ÅK�X<>=AW³µ�Å ¢i<>Y^@U;,<>NK=ABK�OPQ©A@X�lE5hiRÏ¶AY&JZ¶2JZ�Q<>BK�t¡��Z�ZL�����¢!JZ=Ë=A@V?�PQY^J>=*;�@V<>�^?!Y^@V;F@V="PVL
¶A©AJ�PQJZ=AaCJZ="GZ@CY&PQ@CY]�&PQ?!WANI@C�]<>=AW �&P^?AW!� J�ºX<\�&@V¶`<�YQ<�P^@ �2� �&@Va�PQNIJ>= NI=Íº»Y^J>=�P�J>ºU<]E�F ��GH�
��BKNI®�@�aH<>BKJZY^NK;�@�PQ@CYVLA<�=AW�j2J>P^©�<�Y^@]<>= NI="PQ@CcZYQ<�B�¶`<>Y+PÁJ>ºlP^©ANI�ÁaCJZ=AaV@C¶!PHÅ

3 �B� ` � ö`ó9,/õo� � 0´ô 6�� �H� ,Tô�õ ! � ó�Ï]ò�� � *H� � 0 ����� õ 0 8 �B!2óHóÑÐg,l÷>ô ,/ö!ô ��! � ó
£Ã©A@v�^?!aVaV@C�^�ù<>=AWøPQ©A@v�^NK;�¶!BINIaCNKP��8J>º�PQ©!@FW!?`<>B�Y^@V<>WAJZ?�P]aH<>BKJZY^NK;�@�PQ@VY6©`<>�]BI@CWø?A�bPQJ <>�^®
PQ©!@³JZj"G�NKJZ?A�bÒ�?A@C�&PQNKJZ=�ú�Â×©`<�P]NI�OP^©A@³=A@�û�P¬BD<�Y^cZ@C�&P�s`?!aCPQ?A<�PQNKJZ= NI=ø<Î©`<>W!Y^JZ=ANKa*�^©!J¤ªU@VYCL
<�º}P^@VY�PQ©!@F@CBI@CaCPQY&JZ;�<>cZ=A@�PQNIa¬º»YQ<>a�PQNKJZ= s`?AaCP^?`<�P^NIJZ=�L/<�=AWø©AJ�ªÚaH<�=øªU@F;�@V<>�^?AY&@³NKP�Ò £Ã©ANK�
NI�5P^©A@]�^?Aj�Ö&@VaCP6J>º�<>=��lE5hiR�¶AY^JZ¶2JZ�^<>Bâ¡��Z��¢�Å
£Ã©A@Ã=A@.û�PBD<>Y&cZ@V�+PNI�lPQ©A@�sA?AaCP^?`<�PQNKJZ=*NK=ùPQ©A@XjANI=AW!NI=Ac�@C=A@VY&c>�*BKJZ�^�&@V�NK=*=�?AaVBK@H<>Y�jAY^@V<>®Z�

?A¶�L!<>=AWFPQ©ANK�UNK�X¶AY&JZ¶7J>Y&PQNKJZ=`<>B�PQJùP^©A@O=�?A;*j2@VYUJ>º��C��¢Ëe @CM =A@C?!PQY&JZ=A�UNI=�P^©A@OaV<>BIJ>Y^NI;F@CP^@VY
;F@VWANK?A;�Å8Ói@V?!P^Y^JZ=!�ùNI=ÐPQ©ANK�Ë@C=A@VY&c>�ÐYQ<>=!cZ@\<>Y&@�;FJZ�+Pù@V<>�^NKBK�ø;F@H<>�&?AY^@CWÄj"�$¶!Y^@V�&@V="PQNK=Ac
PQ©!@V= ªÁNKP^© <$©"��WAY&JZcZ@V=!JZ?A�Î;F@VWANK?A;�LX?A�^?`<�BIBK� <$©���WAY&J�aV<>Y^j2JZ=�Li<>=!WÏPQ©A@C= ;�@V<>�^?!Y^NI=!c
PQ©!@Î¶AY^J>P^JZ= @VBI<>�&P^NIa\Y&@VaCJZNIBK�ùº»Y^JZ;ÕPQ©!@ð®y�.O ®y� �&aH<�P&PQ@VY&�VÅÄ£Ã©!@ ®�NK=A@V;�<�PQNKaV�ËJ>ºO@CÒ�?`<>B��
;�<>�^�F@VBI<>�&P^NIa �^aH<�P^PQ@CY^NK=AcÄ<>Y&@�P^©`<�PFPQ©A@�=A@V?!P^Y^JZ=ÏBIJZ�&@V�,J>=A@���©`<>BKºOJ>ºbN�PQ�F®�NK=A@CP^NIa @V=A@CY^c>�
¶2@VYiaVJZBKBINI�&NIJZ=�L�wEv�~_v��TPQ©!@ù¶AY&J>PQJZ=�Y^@CaVJZNKBI�i<>Y^@¬NI= PQ©A@*e�@CM YQ<>=!cZ@ù<�=AWf@V<>�^NKBK�8WA@�PQ@Va�PQ@CW NI=�L
º»JZY*@.û!<>;�¶!BI@>L�< ¶ABI<>�&P^NIa,�&aVNK=�P^NIBKBD<�P^JZY¬P^©`<�PvNK�*©ANIc>© NI= ©"��WAY^JZc>@V= aVJZ="PQ@C="PHÅ £Ã©ANK�³NI�*PQ©!@
;FJZ�&P6JZj"G�NIJZ?A�ÁPQ@Cao©A=ANKÒ�?!@ùº»JZYi;�@V<>�^?AY&NI=AcvPQ©!@ù=A@C?!PQY&JZ=A�VÅÁÂ$@ËBKNI�&PÁº»JZ?!Y6;F@CP^©AJ�W!�6ªU@*<>Y&@
aVJ>=A�^NKWA@VY&NI=AcAú
�ZÅ p � ö�*L!2,/ôvô 6�� ô �BC �û6 ��óCô[!�õ 8 !�"6öÔÓlò � õ
e�@CM =A@V?�PQY^J>=A�)<>Y^@1�^BKJ�ª]L { ���Õ| ¢Zz«º�~���� �yÆy�"È�a>L¤�^J�®y��O ®��ù�&aH<�P&PQ@CY^�/ªÁNIBIB��^©AJ�ª
?A¶ùBI<�PQ@CYTNI=]PQ©A@��^aCNI="PQNKBIBD<�PQNIJ>=6þ`j2@VY&�VÅ£Ã©ANK�/NI�/NIBKBI?A�&YQ<�P^@VWbNI=Ë_�NKcAÅ1���!Å/Â´@�aH<>=¬?A�&@UPQ©!@
d =`<>BKJZc�£)YQ<>=!�^NI@C="PÂÄ<HG>@Cº»JZY&;ÚR�NIc>NKPQNKgH<>YUü d £5Â R]ý)¡é¢Z¢�¢!P^Jb<>ao©ANK@CG>@5PQNI;F@Xj!?Aao®>@�PQ�1J>º

�Z4



�C�+¢Á=A�BD<��&PQNK=AcÁº»JZY�¢>�>�6=A�CÅ�Â´@�ªXJ>?ABIWv<>BK�^J6Y^@H<�W*JZ?!PlPQ©A@=�EX@VY^@C=A®�J�G*þ`j2@VY^�lº»JZY)P^©AY^@C@
Y^@H<��^JZ=A�CúËBI<�PQ@ÊP å BKNIcZ©"P�P^©`<�P];FNIcZ©"Pbj2@vaVJZ=!º»?!�^@VWÐªÁNKP^©2®��ÈO ®y�$aH<>=øj2@vPQ<>cZcZ@CW
j��8�&NI;*?!BKPo<�=A@VJZ?!�iBKNIcZ©"PÃNK= P^©A@ �EX@VY^@C=A®�J�G þAj7@CY^�V �ªU@Ë©`<HG>@Ëº»JZ?A=!W�NK=AEHF ��G�� W`<�PQ<
PQ©`<�PXPQ©A@$P å BKNI=A@C�^©`<>¶2@ONK�XPQNK;�@.��WA@C¶7@C=AWA@C=�P[¡ ��� ¢� `<>=AW�Lú®7Ö�O Ö0×�O ;*?AB�PQNF¡ f �XªÁNKBIB
j7@b¶`<�Y&PÁJ>ºá® �^NKcZ=`<>B�Å_�NK=`<>BKBK�ZL �EX@CY^@V=!®�J�GÎP^NI;F@���Y&@H<>W!JZ?!PXªÁNKBIB�<>BI�&J³j7@b<³;FJZ=AN�PQJZY�J>º
PQ©A@]@V="P^NIY^@]NK=�P^@VY&jA?A=Aao©f<>aCP^NKG�NKP��\<>=AW8�^@CY&GZ@ù<>�i<³j`<>�^@CBINK=A@>Å

¢�Å ñÕô 6 �»õo* � ! � l 6Z8 *)õ !�0 �y� !2,ló	Ó�ò � õ
ÊO<HGZ@vj2J>PQ©ø©"��WAY^JZc>@V=AJZ?!�\ü ¨dØ ý�<�=AWø=AJZ=���©���WAY&JZcZ@C=AJZ?A��ü ¨9Ù ýO�&aVNI="P^NIBIBI<�PQNK=Acvþ`j7@CY^�CÅ
£Ã©A@8©���WAY&JZcZ@C=AJZ?A�³þ`j2@VY³ªÁNIBKBU�&@V@ <>BKBXao©`<>Y&cZ@VWØ¶`<�Y&PQNKaVBK@V�*¶ABK?A�*PQ©!@ e�@CM ¶AY&J>PQJZ=!�
º»Y^JZ; =A@V?!P^Y^JZ= Y^@CaVJZNKB]üE®�� O ®��2ý�Å £Ã©A@ =AJZ=���©"��WAY^JZc>@V=AJZ?!�vþAj7@CY^�vªÁNIBIBU�^@C@ J>=ABK�
PQ©A@øao©`<>Y&cZ@VW ¶`<>Y+PQNKaVBI@C�VÅ £Ã©A@øBINIc>©�P���NI@VBKW ªÁNIBIB6<>BK;�JZ�+P\º»JZY\�&?AY^@øj2@øBI@V�&�ÎNI= PQ©!@
=AJZ=���©���WAY&JZcZ@C=AJZ?A�Áþ`j2@VY^�CL��^J³PQ©A@]=�?A;*j2@VYÁJ>ºl=A@C?!PQY&JZ=A�ÁªÁNIBIB7j7@]¶AY&JZ¶2JZY&P^NIJZ=`<�B7PQJ

=�?A;*j2@VYÁJ>º5=A@V?!P^Y^JZ=!� Ú ¨dØ ¡�Û�î ¨dÙ Æ
ªÁ©A@VY&@UPQ©!@UaCJ�@Í��aCNI@C=�PÜÛ�;�<H�bj7@��^?!jA�&PQ<>="PQND<�BIBK�OBI@C�^�TPQ©`<�=,��WA?A@1PQJiBIJ�ªÄ�&aVNI="P^NIBIBI<�PQNK=Ac
@��FaVNK@V=Aa��ZÅ

�!Å ñÕô 6 �»õo* �H� ,Tô�õ ! � lQó ��� ó9�}ô ��w � Ólò � õ
ÊO<HGZ@F<\PQ©ANKY^WÍþ`j2@VY�P^©`<�PbNK��@�û�¶ABKNIaCNKPQB�� �^@V=!�^NKP^NKG>@vP^JÎ=A@V?�PQY^J>=A�VL/�^?!ao©´<>�]�TN ��BIJZ<>WA@VW
JZYiS���BKJ"<>WA@CWÎcZBD<>�&�^@C�iJ>YÃBINIÒ�?ANKWA�[¡��Z�É¢�Å

¡AÅ ñÕô 6 �»õo*�Ó�ò � õAÝ �}ô 6 ö w � õ 8 *H�GÞ � õ ��� ô - ��õ /Tó�ß�÷�! � óCôHö � ô¤ó
ÊO<HGZ@iP�ªXJË©���WAY&JZcZ@C=AJZ?A�5�&aVNK=�P^NIBKBD<�P^NI=Aciþ`j7@CY^��ªÁNKPQ©vGZ@CY&�FWAN�À�@CY^@V="PXSXNIY&®��_z�aVJZ=!�&Po<�=�P^�
<>=AWØPQ©A@CY^@Cº»J>Y^@8WANKÀ7@VY&@V="PvY^@C�^¶2JZ=A�&@V��P^JøBIJ�ª @C=A@VY&c>� ¶AY&J>PQJ>= NKJZ=ANKgH<�P^NIJZ=�¡é¢>�9¢�Å £Ã©A@
SXNIY&®���z�aCJZ=A�&PQ<>="Pb¶`<>Y^<>;F@CPQ@CY^NKgV@V�iPQ©A@ËWA@Vc>Y^@V@ùJ>º1�^?A¶!¶AY^@C�^�^@CW$NKJZ=ANKgH<�P^NIJZ= J>º�©A@V<HG�NKBK�
NIJZ=ANKgVNK=Ac�BKJ�ª @V=A@CY^c>��¶`<>Y+PQNKaVBI@C�*ü»NI= PQ©ANK�OaH<��^@>L7¶AY^J�PQJZ=A�QýiWA?!@ùPQJ�Y^@VaCJZ;*jANK=`<�P^NIJZ= J>º
PQ©A@ÃNKJZ=ANIgV<�PQNKJZ=¬@VBI@CaCP^Y^JZ=A�CÅ d Y&@CG�NI@�ªÏJ>º��&?Aao©FaVJZ=A�+Po<>="P^��Y^@CG>@H<>BK�PQ©`<�P�NKP�NI�¶2JZ�^�&NIjABK@>L
jA?!PiWANì�FaC?ABKPVL!PQJvcZ@�P6�&aVNK=�P^NIBKBD<�P^JZY^��ªÁNKPQ©ÎªÁNKWA@VB��\WAN�À�@CY^@V="P6SX?AY&®��_z�aVJZ=!�&Po<�=�P^�VÅ
£Ã©A@v�^@CaVJZ=AW$<>=AWÍP^©A@*º»JZ?AY+PQ©ø;F@CPQ©!J�WA��<>Y^@*ªU@H<>®��^NK=AaV@*P^©A@³=A@V?�PQY^J>=$�&NIcZ=`<�BlNK�b¶AY^J��

¶2JZY&P^NIJZ=`<�B�PQJÎ<FWANKÀ7@VY&@V=AaC@*J>ºP�ªUJbs`?Aa�PQ?`<�PQNI=!c\;�@V<>�^?!Y^@V;F@V="P^�VÅO£Ã©!@ù�^@CaVJZ=!W ;�@�PQ©AJ�WfNK�
;FJZY^@FY^JZj!?A�&PVLjA?!P³�&?!À7@VY^�Ëº»Y^JZ; P�ªUJ ¶AY^J>jABI@C;��CúùPQ©A@��^aCNI="PQNKBIBD<�PQJZYb;�<H�$j2@,BKNIÒ�?ANKW�L�<�=AW
PQ©!@�PQNI;F@iY^@V�&¶7J>=A�^@]NI�U=�?AaVBK@H<>YÁ<>=!WÎ;,<H��j7@��&BIJ�ª Y^@CBD<�P^NKGZ@iPQJÎ���>�ù=A�VÅ1£Ã©A@�þAY^�&PÁ;F@CP^©AJ�W
;�<��\j7@]aVJ>�&PQB��ZL�<>=!W�ªÁNIBKB�<>BK�^JvBIJ>�^@]�^JZ;F@]J>º�P^©A@];�J>Y^@]¶AY^J>;�¶!PÁ=!@V?!P^Y^JZ=A�CL2<>�6NK�Ã@CG�NIW!@V="P
NI�Á_lNIcAÅ5�H�!Å
£Ã©A@Î¶2@VY&º»J>Y^;�<>=AaV@�J>º6<=M>P^Y^NI¶!BI@FY^@H<�WAJZ?!PjM aH<>BKJZY^NK;�@�PQ@VY¬aH<�= j7@\aV<>BIaC?ABD<�PQ@VW�L;,<H��j2@

ªÁNKP^©AS ��GHT+U ¡AL`jA?!PiJZ=!BK�ÎY&@VBINI<>jAB��,aV<>BIaC?ABD<�P^@VW8NKº/P^©A@Ë=�?AaCBI@V<>YÁ¶A©"���&NIaC�6J>º�jANI=!WANI=Acv@C=A@VY��
cZNK@V�VL�@V=!@VY^c��\BI@�GZ@CBI�VL�<>=AWÎ=!@V?!P^Y^JZ=,��NK@VBIW!�XNI=Îe�@CM =!@V?!P^Y^JZ=\aV<>¶!P^?AY^@b<�=AW\=�?AaVBK@H<>YXjAY^@V<>®Z�
?A¶f<>Y^@¬WAJZ=A@ËaVJZY&Y^@CaCPQB��8NI==S ��GHT�U ¡AÅXÂ$@ùaV<>=f@C�&PQNK;,<�PQ@bPQ©A@Ë�^NKgV@¬J>ºPQ©!@V�^@Qs`?Aa�PQ?`<�P^NIJZ=!�
<>=AW¬PQ©A@C=*@V�+PQNK;,<�P^@�PQ©A@UY^@V�&JZBI?�PQNIJ>=¬@C=A©`<>=!aV@V;F@V="P�N�º!ªU@XNK=AaVBK?AWA@�PQ©ANK�)P^©ANIY&Wù;F@H<>�&?AY^@C;�@C="P
NI=ÎP^©A@]©`<>WAY&JZ=ANIab@C=A@VY&c>�Î@C�&PQNK;,<�PQ@>Å
_�NI=A<>BIB��ZL¬<>BIB¬=A@C?!PQY&JZ=�;�@V<>�^?AY&@V;F@V="Pø�^ao©!@V;F@V�Ð;*?A�&PÍj7@ÄP^@V�&P^@VW�L*ªÁN�PQ©�<ÏG�NI@�ª P^J

¶2JZ�^�&NIjAB��Ä<ÍaCJZ;*jANK=`<�PQNKJZ=´J�º6;F@CP^©AJ�WA�VL�~_v���vILPQNK;�@.��Y&@H<>WAJ>?!P*J>ºi©"��WAY^J>cZ@V=AJ>?A�F<>=AW =AJZ=��
©"��WAY^JZc>@V=AJZ?!� þ`j2@VY&�VÅ Â´@ø©`<HG>@´<>BKY^@V<>W!� BK@H<>Y&=A@VW º»Y&JZ; PQ©!@´¢��Z�>¡ j2@H<>; P^@V�+P�J�ºùPQ©!@

�Zw



EHF ��GH� ;FJ�WA?!BI@ùP^©`<�P�P^©A@VY&@FNK��NI;F¶2JZY&PQ<>="P�NI=�º»JZY^;�<�PQNKJZ=faCJZ="Po<>NK=A@VWøNK=ÍPQ©A@*P^NI;F@*�&P^Y^?Aa.�
PQ?!Y^@iJ>º/<Ë�&NIcZ=A<>B�L�<>=!W,NKº7ªX@6;�@V<>�^?!Y^@�<�BI�^J]PQ©!@6PQNK;�@Ã©!NI�&P^JZY&�>L�P^©A@V=�ªX@6©`<HGZ@O�&¶`<>aC@>L�P^NI;F@>L
<>=AW ��� C�©`<�WAY^JZ=8NK=!º»JZY^;�<�P^NIJZ=Fº»JZYÃY^@CaVJZ=A�+PQY&?AaCP^NIJZ=�Å
3 �ì' 5%6 !`ô[!T÷�! � w � õ�ô � õ�ó
Â$@Î©`<HGZ@8j7@CcZ?A= < �&P^?AW!� J>ºi¶A©!J>PQJ�aVJZ="G>@VY&P^@VY&�Fº»JZYËPQ©A@ÎY&@H<>WAJ>?!PvJ>ºiJZ¶!P^NIaH<�BUþ`j2@VY&�[¡����£¢�Å
Â$@��^@C@V®,�&@CG>@VYQ<�B�NI;F¶AY^J�G>@V;F@V="PQ�5J�G>@VY5PQ©!@bhOÈ�ÔZ�*k�e�£ ü+�ZÅyÈ¤��NI=Aao©�L7�������&Po<�cZ@�ýªX@b?!�^@VW8NK=
PQ©!@QE�F ��GH� PQ@V�+PÁj7@V<>; ú�^;�<>BIBK@VYU<>=AW8;FJZY^@�aCJZ;F¶`<>aCPV !�&;,<>BKBI@CYX@CÀ7@Va�PQN�GZ@b¶A©AJ�PQJ�aH<�P^©AJ�W!@
<>Y&@H<! 1NI=!�^@V=!�^NKP^NKG>@�PQJ�;,<�cZ=A@CP^NIavþ`@VBKWA�V �<>=!W�LBIJ�ªU@VY*aCJZ�&PVÅf£Ã©A@Î[¬�/R cZY&JZ?A¶ÄNK�Ë;�<>®�NI=!c
�^?!jA�&PQ<>="PQND<�BT¶AY^JZc>Y^@V�&�ÁJZ=Íe ?ABKP^N�¶AN�û�@CB/k1©!J>PQJZ=fEXJZ?A="P^@VY^�ùü�e�kUEÃý�¡éµ£¢�Å
£Ã©A@6efk�EOLZ@H<�Y^BINK@VYaV<>BIBK@VW³<��&NIBKNIaVJ>=³k�e�£ ü ¨ NDk�e�£iý.LZaVJZ=!�^NI�+PQ��J>º7<>j2JZ?!P5��� 3 ¨ NA¶!N�û�@VBK�

¶2@VY8;�;F· JZ¶7@CYQ<�P^NI=Ac NK= <ØBINK;�N�PQ@CW×[]@CNIcZ@CYÎ;�J�WA@Ð<�P�<Øc"<>NI=×J>º�����àVÅ :1<>ao© ¶!N�û�@VBbNK�
jANK=`<>Y&�>L1jA?!P³PQ©!@Î©ANIcZ© W!@V=A�&NKP�� J>º6¶AN û!@CBI�*@C=A�^?!Y^@V�vPQ©A<�P³PQ©A@Î©!NKP³¶AY&JZj`<>j!NIBIN�P��Ð¶7@CY³¶AN�û�@VB
NI�];*?!ao©´BI@C�^�¬PQ©`<>=ÐJZ=A@�L<>=!W´�^J PQ©`<�P¬P^©A@FY^@V�&?ABKP^NI=Ac Y^@C�^¶2JZ=A�&@,NI�bG>@VY&�ÐaCBIJZ�&@FP^J�BKNI=A@V<>YVÅ
£)@V�&P^�O©`<HG>@Ë�&©AJ�ªÁ=°¡éµ�¢TPQ©`<�Pic"<�NI=�L`=AJ>NI�^@�LAPQNK;�@bY&@V�^J>BI?!P^NIJZ=�L!�^NI=!cZBI@.��¶A©AJ�PQJZ=8WA@�PQ@Va�PQNKJZ= º»J>Y
aH<�BINIj!YQ<�P^NIJZ=�L1JZ¶2@VY^<�PQNKJZ= NI= <$;�<>cZ=A@�PQNIa\þA@VBIW�LÃ<>=AW �&Po<�jANIBKNKP��Ä?!=AWA@VYFPQ@C;�¶2@VY^<�PQ?AY&@f<�=AW
GZJ>BKPo<�cZ@³G><�Y^ND<�PQNIJ>=A�VL)<>=AW$�^;�<>BIB�j!ND<>��ü<� È>��M]ý�;,<�®>@vPQ©A@C; �&?A¶2@VY^NKJZY]PQJ�kUe £Ã�VÅ É =ABK�
PQ©!@XW!��=`<>;FNIa1Y^<>=AcZ@UBINI;FNKPQ<�PQNKJZ=OJ�º�<>j2JZ?!PU��� 3 NK�)ªUJZY&�^@>L>jA?!P�<�aVaV@C¶!Po<�jABI@1º»JZY/PQ©ANK�l¶A?!Y^¶2JZ�^@�Å
3 �ì4 ` ö � ,�"�ö`÷>ô ,/õ � !�"iô�ÝÊ! (°á #l^ô 8 � � C	!+*H,�� � ó
£Ã©A@6=A@�û�P5j2@H<�;ÚPQ@V�+PXªÁNKBIB�¡é��¢2BINK®>@VB��³j2@6J>º�P�ªXJË���lE���P���¶7@6aH<>BKJZY^NK;�@�PQ@VY�;FJ�WA?ABI@C��PQ©`<�PX<>Y&@
BINK=A®>@CW³PQJZcZ@�PQ©A@CY�<>=AW³ªÁNKP^©vP^©A@ÁcZ@VJ>;�@�PQY&�ËªX@iaVJ>=A�^NKWA@VY�j2@V�+P�º»J>Y1<bº»?!BIB�L>¡£I ���lEØWA@CP^@Va�PQJZYCÅ
£Ã©A@¬;,<�NI=\¶`<�YQ<>;F@CP^@VY^�ÁJ>º)PQ©!@V�^@¬;FJ�WA?!BI@V�5<>Y^@

ß Â�L�P^?A=AcZ�+PQ@C=�ú�º»JZY1Y^@V<>�^J>=A�UJ�º�aVJ>;�¶`<�aCPQ=!@V�^�CL!aV<>BIJZY&NI;F@CP^@VYWA@C¶!PQ©�L�aV<>BIJZY&NI;F@CP^@VY¶2@VY��º»JZY^;�<>=AaC@>L`;FNI=ANK;�NKgH<�P^NIJZ=FJ>º�<�P^PQ@C=�?`<�PQNKJZ=]s`?AaCP^?`<�P^NIJZ=A�CL`BI@V<>®�<>cZ@b�^?!¶A¶AY^@C�^�&NIJZ= <�=AW
;�@Cao©`<>=ANKaH<>BT�+PQY^@C=Ac>P^©� 

ß _�BD<�P5¶ABD<�P^@V�ÃªÁNKP^© §Á���&©`<>¶2@VW cZY^J�J�GZ@C�Vú�aVJZ=A�+PQY&?AaCP^NIJZ=8ªÁNIBKB�j2@¬@V<>�^NK@VYÁNKº/P^©A@¬Â NI�ÁNK=
PQ©A@vº»JZY^; J>º5;F; ¶ABI<�PQ@C�bªÁNKPQ©ÐcZY&J�J�GZ@C�¬P^Jf<�aVaV@C¶!P¬PQ©A@vPQ©AY&@V@vþ`j2@VY^�CÅ\ÊiJ¤ªU@CG>@VYCL�<
;�@�Po<>B�;�<>�^�1ªÁNKP^©\�^NK=AcZBI@Á©AJ>BI@V�1º»JZY��^NK=AcZBI@Ãþ`j2@VY&�5;�<��vj2@O@V<>�^NK@VY1PQJËBIJ"<>W�L�j!?!P5;FJZY^@
WANì�FaV?!BKP/PQJ6aVJZ=A�+PQY&?AaCPVÅ ¨ Po<�ao®>@VW³¶!BD<�P^@V�/ªÁNKPQ©¬cZY&J�J�GZ@C�VLZY&@V�&?ABKP^NI=AciNI=¬�&P^?!À�<�jABI@�©AJZBK@V�VL
;,<H�Îj2@]<>= @H<>�+�8JZ¶!PQNKJZ=� 

ß £lY&?A=AaH<�PQ@VWÎ©!@�û!<>cZJZ=,;�J�WA?ABK@V�Vú�<ùcZ@CJZ;�@�PQY+�³PQ©`<�P5<>BIBKJ�ªÁ�X<]º»?ABIB�¡£IÍ<>�^�&@V;*jAB��vº»Y^JZ;NI=AWAN�G�NIWA?`<�B�ü�<>=AW³=A@V<>Y^B��¬NIWA@C=�P^NIaV<>B}ýT;�J�WA?ABK@V�lNI�lP^©`<�P�J�º2<O©A@�û!<>c>JZ=`<>B�¶���Y^<>;�NKWùªÁNKP^©
PQ©A@bPQJ>¶�aC?!PiJ>À� 

ß k1©!J>PQJ�aVJZ="G>@VY&P^@VY&�OWA@C�^aVY&NIj2@VW NI= ¨ @Ca>Å�µ!Åy¢� 
ß _�NIj2@VY)P���¶2@V�CúaVBK@H<>Y�¶ABD<>�+PQNKabü �EX@CY^@C=A®�J¤Gùþ`j7@CYoý.L"=AJZ=���©���WAY&JZcZ@C=AJZ?A��cZBI<>�^���^aVNK="PQNIBKBD<�P^JZYü��^aCNI="PQNKBIBI<�PQNKJZ=�èÄÁÊº
è�é þ`j2@VYQý�L�<>=AW ¶ABI<>�&P^NIa��&aVNI="P^NIBIBI<�PQJ>YbüE® þ`j2@VYQý� �<>=!W�L
ß £ÃNI;F@�©ANK�&P^JZY&�øY&@H<>WAJ>?!P*J>ºXPQ©A@�aVBI@V<>YË<>=AW´�&aVNK=�P^NIBKBD<�P^NI=Ac\þ`j2@VY&�VLW!@V�^aCY^NKj7@CWÄNI= ¨ @Va�Å¡AÅy��ÅK�ZÅ

¤ í



£Ã©A@]PQ©AY&@V@���þ`j2@VYÁPQ@V�+PO;FJ�WA?ABI@�ªÁNKBIB��&@VY+GZ@*<��O<³PQ@C�&P6J>º�P^©A@bPQY^NK¶ABI@bY&@H<>W!JZ?!P6NIWA@V<!L�<>�i<
þ`Y&�&Pi¶AY^J�PQJ>P���¶2@]º»J>YÁP^©A@bþ`=`<>BT;FJ�WA?ABI@C�VL`<��6<³;FJ�W!@VB�º»JZY5P^©A@¬;�@Cao©`<>=ANKaH<>B�NK�^�&?A@V�CL7<�=AWf<��
<*PQ@C�&P6J>ºlP^©A@]¶AY^J¤Ö&@VaCP^NKG>@Ë<�=AW�=!JZ=���¶!Y^J�Ö&@CaCPQN�GZ@bþ`j2@VY&�iNK= <F¡£IÐWA@�PQ@CaCPQJ>YVÅ
É =A@Á�^ao©A@C;�@Áº»JZY�NKP^��aVJZ=!�&PQY&?AaCP^NIJZ=FNI�P^J]�&Po<�Y&P�ªÁNKP^©\¢�����;F; PQ©!NIao®7s�<�P�PQ?A=Ac>�&PQ@C= ü}Â�ý

¶ABI<�PQ@C�6ªÁNKP^© Y^JZBKBI@CWfJZY6;�NKBIBI@CW·MZ§<M\�&©`<>¶2@VWøcZY^J�J�GZ@C��J>º1PQ©A@ù�Q<>;F@ù�&¶`<>aVNK=Ac8<>�OP^©A@*¶ABI<�PQ@
PQ©!NIao®�=A@V�&�VÅ d BIB�PQ©A@5c>Y^J�J¤G>@V��JZ=³@V<>ao©v¶ABD<�PQ@5<�Y^@XBKJ"<>WA@CW*ªÁNKP^©ùPQ©AY&@V@5þ`j2@VY&�VLZªÁ©ANKao©v<>Y^@5<>BI�&J
cZY&JZ?A¶2@VW8NI="PQJ*º»@CY^Y&?ABI@�j!?A=AWABK@V�Ãº»JZYXP^©A@b�^@C¶`<>YQ<�PQ@]¶A©AJ>P^J�aCJZ="GZ@CY&PQ@CY^�CÅU£Ã©ANK�ÃaVJZ;F¶ABK@CPQ@�L!PQ©!@
=A@.û�PiÂ ¶ABD<�P^@bNI�Ã¶ABI<>aV@CW�J>=8P^JZ¶�L�<>=!Wf<>BKB7P^©A@]cZY^J�J�GZ@V�iBIJZ<>WA@VWÎªÁN�PQ©Îþ`j2@VY^�CÅ1£Ã©ANI�ÁNI�5þA=A@
ªUJZY^®Ð�^NK=AaV@FPQ©A@Fþ`j7@CY^�¬ªÁNIBIB�j2@,BKNI®�@VBK�ÐÔ>�Z���âR�; WAND<�;�@�PQ@VYË<>=AWÐPQ©A@�cZY^J�J�GZ@C�³<>Y^@FaVBKJZ�^@CBK�
�^¶A<>aV@CW�Å�hi@CBD<�û�NI=!c¬P^©A@6P^©ANIao®�=A@C�^�]ü�<>=AW,P^©A@VY&@Cº»JZY&@6PQ©!@OcZY&J�J�GZ@i�^¶A<>aVNK=Ac�ý1º»Y&JZ; ¢]P^J*�¬;�;
;�<>®>@C��º»JZY)@H<>�&NI@VY�<>�^�&@V;*j!BK�ù<>=AW*Ò�?`<>W!YQ<�P^NIaH<�BIBK�Oº»@CªU@VY�þ`j2@VY&�VL"jA?�P�ªUJZY^�&@5Y^@C�^JZBK?!PQNKJZ=�Å)£Ã©A@
NI�&�^?A@³ªÁNKBIB�j2@³PQ©A@³�&¶`<�P^ND<>B=!JZ=���?!=ANKº»JZY&;�N�P��ZL�aCJZ=A�+Po<>="P]PQ@CY^;F�bNI= PQ©A@v@C=A@VY&c>� Y^@C�^JZBK?!PQNKJZ=�L
PQ©!@Îe�JZBKNI@CY^@vYQ<>W!NI?A�]J>º5Â�L)<>=!W´J>P^©A@VYËj`<>�^NKa�¶!©����&NIaV�Ë¶7@CY&º»JZY&;,<�=AaV@FNI�&�^?A@C�VÅ8£Ã©A@V�&@Î<>Y&@
Y^@CBD<�P^NKG>@VBK��@H<��&�8¶AY&JZjABI@C;��5º»J>YiS ��G�T+U ¡AÅ
£Ã©ANI�³¶!BD<�P^@����+Po<>ao®�NK=Ac ¶AY^J�aV@CWA?AY&@\ªÁNIBIBU<>BKBIJ�ª ?A�³PQJ BKJ"<>W´þ`j2@VY&�v?A¶ PQJÍPQ©!@Î@VWAcZ@C�³J>º

;FJ�WA?!BI@V�vº»JZYF�^¶`<�PQND<�Bi?!=ANKº»JZY&;�N�P��Ø<>aCY^JZ�&�,PQ©A@�j7J>?A=AW`<>Y&NI@C��j2@CP�ªU@V@C= ;FJ�WA?ABI@C�VÅ×��P,ªÁNKBIB
<>BK�^JÐ<>BIBKJ�ª ¶`<�YQ<>BKBI@VBX<>�^�&@V;*j!BK�ØJ>º6;�J�WA?ABK@V�CÅ £Ã©!NI�FcZY^JZ?!¶ ©`<��F�&?AjA�+Po<>="PQNI<>BÁ@�û�¶2@VY^NK@V=AaC@
WA@C�^NIc>=ANI=Ac!L�<>�&�^@C;*jABINK=AcÍ<�=AW$P^@V�&P^NI=Acf�Zµfµ¤��PQJ>=A=A@F;�J�WA?ABK@V�]º»JZY¬P^©A@�ÊO<>WAY&JZ=ANKa,_`JZY+ª5<>Y&W
ü�Ê6_�ýXaH<�BIJZY&NI;F@CPQ@CY^�5J�ºlP^©A@ËEÃe ¨ º�<>aCNIBKNKP���<�P6E5:1h6Ó¬Å

� Y º W ¿�[�º d aVJ>=AaV@CY^=8PQJvj7@bP^@V�&P^@VW�NI�5PQ©!@¬®�=AJ�ªÁ=Í½�@V@V;�<>=8@V=!©`<>=AaC@V;F@V="POJ�º��&aVNI="P^NIBIBI<��
PQNKJZ=8@��FaVNK@V=Aa��8NI=8<v;,<�cZ=A@CP^NIaOþA@VBIW�Å

â |~}l� �@���+�äã³å�H
��çæ 
���� � �����éè�êìë0í�îðï9ñlò�î�óyôöõ
u �B� (�% #%p�!W!`ôvö � ö�� 8 ó9��ó�ó 8 óCô � C
£5ªUJ$�¤È��8[]@�M @VBI@CaCP^Y^JZ=A�bNK="PQJ\PQ©!@FaV<>BIJ>Y^NI;F@CP^@VYCL�j2J>PQ© ��� aVY+���+Po<>B1<�=AW þ`j7@CYb©`<>WAY&JZ=ANKa
�^@CaCP^NIJZ=A�CL`J>º)PQ©A@]¡>P^©�aCJZ=AaV@C¶!P6<>Y^@]�&©AJ�ªÁ=fNI= _�NKcAÅ1¢ZÈ�Å

u �ì' v½w ��� ôFö � ö�� 8 ó9��ó
£Ã©ANK�Ã?A=ANIÒ�?A@baV<>BIJ>Y^NI;F@CP^@VYU<>=AW8aVJ>;�¶AY&@V©A@C=A�^N�GZ@]£Ák�E×º»JZYUPQYQ<�ao®�NK=Acv<>BKBIJ�ª×?A�ÃPQJ³¶2@VY+º»JZY^;
WA@�Po<>NKBI@VWv<�=`<>BK���&@V��J>º2@CG>@V="PQ�CÅ1£Ã©A@Ã�^@C¶`<>YQ<�PQNIJ>=³J>º�PQ©A@5P�ªUJ���Ò�?`<�Y^®8ü¤±Zý)þA=`<>BA�+Po<�P^@V�d´ <�=AW
¶ º»Y&JZ; PQ©A@�Ç]E5R j`<>ao®�cZY&JZ?A=AW J>º5cZBI?AJ>=A�\ü$÷!ýbªÁNKBIB�WA@C¶7@C=AWÄJZ=´P^©A@�þA=A@VB��$�&@VcZ;F@V="P^@VW
<>=AW ¶AY&@VaVNK�^@]aH<�BIJZY&NI;F@CPQY+�\<�=AWÎPQYQ<�ao®�NK=AcAÅ

ø »b¿tºúÀ T]ù¦W ¹�À TXY º ¹fº�»*[_¿ WZY º�Á�À.[ eúW À TXY º Yüû ¾�¿
À'Á £Ã©!@6Y&@VaVJ>=A�&P^Y^?Aa�PQNIJ>=\J>º�Ö&@�PUº»J>?AY+��GZ@Va�PQJZY&�
WA@C¶7@C=AWA��J>=]P^©A@�WA@Cþ`=!NKPQNKJZ=bJ>º�PQ©A@�Ö&@CPVL�P^©A@1�^?A; J�G>@VY/PQ©A@�@V=A@CY^cZNK@V�/NI=]NKWA@V="PQN�þ`@VW¬aH<�BIJZY&NI;F@��
PQ@CYbPQJ�ªX@CY^�CL<>=AWøPQ©!@��&¶`<�PQNI<>BBKJ�aV<�PQNKJZ=A��J>ºUPQ©A@vaC@V="PQY&JZNIWÐJ>ºXP^©A@OÖ&@CP¬NI=øPQ©!@FaV<>BIJ>Y^NI;F@CP^@VY
�&���+PQ@V; <>=AW PQ©A@ùG>@VY+PQ@�ûfJZY&NIcZNK= J�º�PQ©A@Ë¶`<>Y&P^NIaCBI@V�iJ>ºP^©A@ÁÖ&@�PHÅi£Ã©A@ù�&@V¶`<�YQ<�P^NIJZ=ÍJ�º+±³º»Y^JZ;÷¬Ö&@�PQ�ÁNI�ÃJ>=A@]NI;F¶7JZY+Po<>="PXaH<>¶`<�jANIBKNKP��ZÅ
ý F GW|¦þ ÿyG F }ÙG�� 1 ��z�� ´ �¬<>=AW	¶6�ù<�Y^@v¡"����¡�È8[]@�M Ö&@�PQ�¬NI=øPQ©A@b´ÈÅÉ¶raV@C="PQ@VY���J>ºD��;,<��^�VL
<>=AWvPQ©!@V�^@6JZj�Ö&@CaCPQ�UWANKÀ7@VYº»Y&JZ;Ú;FJZY^@Á@C=A@VY&cZ@CP^NIaicZBI?AJ>=A��NI=�<¬=�?A;ùj7@CYUJ>º2ªX<����CÅU_`JZYd´Ã´

¤ ð



Ï1ÐéÑ Ó?Ô�Õ �[§£Ö

þ`=`<�B��+Po<�P^@V�CLlªÁ©`<�P^@CG>@VY ±�� ÷fWANI�&aVY&NI;FNI=`<�P^NIJZ=�º�<>aCP^JZYbNI�¬<>ao©ANK@CG>@VWÄ©A@CY^@vªÁNIBKBj7@FYQ<�NI�^@CWÐP^J
PQ©!@]º»J>?AY&P^© ¶2J�ªX@CY6NK= < ´Ã´ ¶A©"���&NIaC�6¶AY&JZjABK@V; Å
�ZÅUÓ6?A;*j2@VYÁJ>º)PQY^<>ao®��Vú
¢�ÅXe�JZ;F@V="PQ�ÁJ>º)PQY^<>ao®\WANK�&PQY&NIjA?�PQNIJ>=A�Vú+è�k:ºtèn�ù<>=AWRèÄÁÊºtèn�ËªÁ©!@VY^@Q�*NK�XPQ©A@XÖ&@�PÁ�^©AJ�ªU@VY
<�û�NI�V 

�!Å1Â×NIW!P^©�<�=AW��&©`<>¶2@]J>ºlP^©A@bPQY^<>ao®8<>=AW8@V=!@VY^c��8¶`<�P^P^@VY&=A�Vú
¡AÅ���=�G�<>Y&ND<>="PÖ&@CP«M>;,<>�&�jMF<>=AW aVJ>=�P^Y^NKjA?!PQNKJZ=A�5P^JF;�<>�&�6<��Á<vº»?A=!aCPQNKJZ=8J>ºÜ�� 

d aCY^?AW!@,@V�+PQNK;,<�P^@�J�º5PQ©A@	÷"�KÖ&@�PùY&@�Ö&@Va�PQNKJZ=´Y&@VBD<�PQNKG>@FP^J�P^©A@�±��KÖ&@�Pù@Í��aCNI@C=AaC�øº»Y^J>;ÕP^©A@V�&@
;F@CPQ©!J�WA��NI��<>j2JZ?!PU����È�Å�£Ã©!@VY^@�º»JZY^@�L!NK=,<]¶AY^J�aV@C�^�UBINI®�@<´Ë´ O c c c c PQ©A@½Ç]E5R�Y&@�Ö&@Va�PQNKJZ=
NI���r¢��Z�����>�Z�!Å
ý�� ~��
	Í��U(ÿyG F }ÙG�� 1 ��z�� £Ã©!@�´ <�=AW�¶×<>Y^@iÒ�?`<>="PQ?!;r�&Po<�PQ@V��ªÁNKP^©�®�=AJ�ªÁ=\;�<>�^�&@V�U<>=AW�L
º»JZYÃ?A=!¶7JZBI<>Y^NKgV@CW @C=A�^@C;*jABK@V�VL`P^©A@VNKYÁP�ªUJ���j7J�W!�ÎWA@CaH<H����<>Y&@bNI�&J>PQY&JZ¶ANIabNK=ÎPQ©A@CNIYÃaV@C="PQ@VY&�+��J>ºD�
;�<>�^�CÅl��=ËaVJZ="PQY^<>�&PVL�P^©A@�YQ<>WANI<�PQNKJZ=bJ>º!<ic>BI?AJZ=bº»Y&JZ; @VN�PQ©A@CY)<q±ÃJ>Yl<l÷�NK�/<ij!Y^@V;F�^�+PQY^<>©ABI?!=Ac
¶AY&J�aC@V�^�iÒ�?ANKP^@b?A=ABKNI®>@¬<>=8NK�^J>P^Y^JZ¶ANKa�WA@CaH<H�8J>º�<F;�<>�^�&NKG>@b�&Po<�PQ@>Å
�ZÅUR�@VaH<H�8aCJZ�^NK=A@bNI=ÎPQ©!@ù¢��KÖ&@CPÁaC;�ú
¢�Å���=�G�<>Y&ND<>="Pi;�<>�^�ÃJ>º¢¤��Ö&@CPÁ�&���+PQ@V; ú

¤ �



�!ÅUR�NI�&P^Y^NKjA?!PQNKJZ=\J>ºl;�<>�^�ÃªÁNKP^©ANI=\P^©A@Ë¢¤�KÖ&@�PQ�Cú
¡AÅU:1=!@VY^c�� <>=AW8PQYQ<�ao®\WA@V=!�^NKP^NI@C�6<�=AWÎPQ©A@CNIYÃWANK�&PQY&NIjA?�PQNIJ>=A�Vú

�� ~ 1 � � ÿ��2T+UÔÿyG F }ÙG�� 1 ��z�� d ´Ã´ @CG>@V="P5NK�Uc>@V=A@CYQ<�P^@VW,j"��<¬:�Â ¶AY^J�aV@C�^�UªÁN�PQ©vº»@Cª
JZY5=!J�Ç¬E5R NK=�P^@VY&=`<>B�J>YX@�û�P^@VY^=A<>B�BINK=A@V�CÅ�£Ã©A@VY&@Cº»JZY&@>L!P^©A@]<>;FJZ?A="P5J�ºl©A<>WAY^J>=ANIa6WA@VjAY&NI�ÃNK=
�^?!ao©Í<>= @CG>@V="PO�&©AJZ?ABKW8j7@]�^;�<>BKBI@VYUPQ©`<>=8NK=8P���¶ANKaH<>BHÇ]E5R ÷�÷,aCJZBIBKNI�^NKJZ=A�CÅ
�ZÅUÓ6?A;*j2@VYÁJ>º)PQY^<>ao®��*ü»JZYVL!;�NK=AN���Ö&@CPQ�Qý�j2@CP�ªU@V@C=Í�^?A¶!¶7JZ�&@VWA´ÈÅÉ¶ Ö&@CPQ�Cú
¢�Å�£lY^<>ao®ÎWANI�+PQY&NIjA?!P^NIJZ=!�5Y^@V<>BKP^NKGZ@�P^J³PQ©A@XÖ&@CP^�ÁJ>ºlP^©A@]@CG>@V="PHú
�!ÅU:1=!@VY^c��8NI=8aH<>BKJZY^NK;�@�PQ@CYXj2@CP�ªU@V@V=vÖ&@CPQ�Cú
¡AÅ É G>@VY^<>BIBT@.û�P^YQ<:MZ;�<>�^��zAj7@�P�ªX@C@V=FÖ&@�PQ�CÅ

Â×©AJZBK@*@CG>@V="P¬G><�Y^ND<�jABI@C�OWA@C¶7@C=AW$aCY^N�PQNIaV<>BIB��ÎJZ= PQ©!@³aVJZBKBINIW!@VYO@C="G�NKY^JZ=!;�@C=�POªÁNKPQ©øY&@V�^¶2@Va�P
PQJ$;*?AB�PQNI¶!BI@ÎNI="P^@VYQ<�aCPQNKJZ=A�CL5<>=AW PQ©A@ Ò�?`<>BIN�P��ØJ>ºOP^©A@fW!@CPQ@CaCP^JZY�ªÁN�PQ©ÏY&@V�&¶7@CaCP,P^J´aCYQ<>ao®��
<>=AW$NI=A�+PQY&?A;�@C="Po<>B�NK=A@��FaVNK@V=AaCNI@C�VÅ,Â$@�c>?A@V�&�ËPQ©A<�P*<�=$J�GZ@CYQ<>BKBdÇ¬E5R Y^@�Ö&@VaCP^NIJZ=$Y^@CBD<�P^NKGZ@
PQJ ´Ã´ O c c c�c @��FaVNK@V=Aa��8NI�Á<>j2JZ?!P]����Å
£Ã©A@V�&@]Y^@VBI<�PQN�GZ@6Y^@�Ö&@CaCP^NIJZ=\º�<>a�PQJZY&�UªÁNKBIB2j7@��&JZ;F@CªÁ©`<�P5aVJZY&Y^@VBI<�PQ@CW�L!j!?!P5ªU@bcZ?A@V�&�5PQ©`<�P

<>=FJ�GZ@VY^<>BIB2Ç]E5R×¡��KÖ&@�P1Y^@�Ö&@VaCP^NIJZ=FY^@CBD<�P^NKG>@5PQJ7´Ë´ O c c c c aV<>=,j2@i<>�1©ANIcZ©F<>��� Ô§î������HÅ

� | ������d
$
�H��£ �i� } �ª¬$�� £¥Ë��@� Ë��
�ª �	�����äã=���@�@� �g����

Â$@F@.û�¶7@CaCP¬PQJ <>=A�+ªX@CYË;FJZ�&P]J�ºXPQ©!@V�^@vÒ�?A@C�&PQNKJZ=A�Ë<>j2JZ?!PbPQ©!@vþA=`<>B�aVJ>=!þ`cZ?AY^<�PQNKJZ=øJ>ºX<>=
���)E @.û!¶2@VY&NI;F@V="P³ªÁNKP^©ANI=ÄP^©A@8=A@�û�Pvº»@Cªÿ�Z@V<>Y^�CLUPQ©A<�PvNI�CL1P^©A@8WA@VaCNI�&NIJZ=ØJZ= PQ©!@ =�?A;ùj7@CY
J>ºÁþ`j2@VY&�V XP^©A@ÎWA@VaCNI�&NIJZ=ÄJ>=ØP^©A@\PQNK;�@.��©ANK�&P^JZY&�øY&@H<>WAJ>?!PH �PQ©A@ÎWA@CaVNK�^NIJ>= JZ=ÄPQ©A@\P^YQ<>ao®�NK=Ac
WA@�PQ@Va�PQJZYËü»£ÁkUEÃý. 2<>=AW�LAP^©A@]WA@V�&NIcZ= J>º)PQ©A@bGZ@CY&P^@�û�<>=AW ;*?AJ>= �+���&PQ@C;��CÅ
£Ã©A@\aV<>BIaC?ABD<�P^NIJZ=!�Ë<�=AW <fj2@H<>;ÕPQ@C�&PùJ>ºi<�PQNK;�@.��©ANK�&P^JZY&�ÍþAj7@CYùaH<�BIJZY&NI;F@CPQ@CYVL)JZYùJ�ºÁ<

PQY&NI¶ABK@vY^@H<�WAJZ?!PùaH<>BKJZY^NK;�@�PQ@VYCLTªÁNIBIB1j2@�P^©A@,;FJZ�&P¬PQNK;�@vaCJZ=A�^?!;�NK=AcAL�j!?!PùªU@\©`<HGZ@,;,<>="�
�Z@V<>Y^�/J>º�@.û!¶2@VY&NI@C=AaV@�ªÁNKP^©bþ`j7@CYTaH<>BKJZY^NK;�@�PQ@CY^�VLH<>=AWbªX@�<>="P^NIaVNK¶`<�P^@�º»@Cª$¶AY^J>jABI@C;��CÅ)��=!WA@V@CW�L
PQ©!@OaH<�BIaV?!BD<�P^NIJZ=A��J�º�PQNK;�@.��©ANK�&PQJ>Y&�*Y&@H<>W!JZ?!PX<>Y^@O<>BIY&@H<>W!�*?A=AWA@CY&ªX<��\<>=AW�BIJ�JZ®*¶AY&JZ;�NK�^NK=AcAÅ
£Ã©A@]WA@VaCNI�&NIJZ=A�Á<�j7JZ?�PÃPQ©A@]£Ák�E×ªÁNKBIB�¶!Y^J>þAPÃº»Y&JZ;ÿP^©A@�G�<>Y^NK@VW8@CÀ7JZY+PQ�5ªUJZY^BKW!ªÁNIWA@�¡����o¢

JZ=]PQ©A@1WA@C�^NKcZ=¬<>=AW¬aVJZ=A�+PQY&?AaCP^NIJZ=¬J>º��^@CG>@VY^<>B�£ÁkUEX�l<�P)WAN�À�@CY^@V="P/;�<>ao©ANK=A@V�CL�jA?�Pl@C�^¶2@VaCND<>BKBK�
PQ©!@¬£Ák�E�J�ºlP^©A@¬�)<�Y^cZ@]R�@�PQ@Va�PQJZY6EXJZ=!aV@V¶�P³ü��)R]EÃýXc>Y^JZ?A¶+¡Û¢>� ¢�Å

Ä e »7��¿
À £Ã©ANK�ËW!@CPQ@CaCP^JZYùaCJZ=AaV@C¶!P*@C;*j2J�WANK@V�bPQ©!@�NKWA@H<>�Ë<>=AW$Y^@C�^?AB�PQ�¬J>º5PQ©!@��&?AaVaC@V�^�+º»?AB
EHF ��GH� PQ@C�&P^�Ë<�=AWÍPQ©A@CY^@�º»JZY^@³Y&@V¶AY&@V�^@C="PQ�Ë<\�^?AjA�+Po<>="P^ND<>BY&@CP^?AY^=øJZ= PQ©!@³Ò�?!NKPQ@ù�^;�<>BIB)NI=��
GZ@C�&P^;�@C=�P]c>NKGZ@C=ÍPQJ\P^©A@:EHF ��GH� cZY&JZ?A¶Íj"�fP^©A@ d W!G�<>=AaV@CWÐR�@CPQ@CaCP^JZYbhÁ@V�^@V<>Y^ao©Ïü d RbhOý
¶AY&JZcZYQ<�; J>ºùR�J":ÃÅ5��P ¶AY^J>¶7@CY^BK�ÏY^@C¶AY^@C�^@V="P^�Í< �^?AaCaV@C�^�fJ�ºËP^©A@ d Rbh ¶!Y^JZcZY^<>; J>º¬PQ©!@
R�@V¶A<>Y&P^;�@C=�PÁJ�º:�=A@CY^c>�>Å
Â´@8ªÁNIBKBX@C�&PQNK;,<�PQ@ < aVJZ�+P�º»JZY*P^©A@ aH<>BKJZY^NK;�@�PQ@VYùj��Ø�&aH<>BKNI=Ac º»Y&JZ; P^©A@�aCJZ�&P^��J�ºOPQ©!@

EHF ��GH� ;�J�WA?ABK@>Å³£Ã©A@F£Ák�EOL ¨ N�¶AN�û�@VBK�¬<>=AWÐ�&PQY&NI¶A�CL)<>=AWøPQ©A@,e�?AJZ=Ð�&���+PQ@V;Õ©`<HG>@�=AJ�P
j2@V@V= aVJ>�&PQ@CWfj"�Î?A�Á�Z@�PHL`jA?�PiªÁNKBIB7j7@]NI=8BKNI=A@OªÁN�PQ©ÎPQ©!JZ�^@¬@V�+PQNI;�<�P^@V�ÃJ>ºlJ>PQ©!@VYÁcZY^J>?A¶A�VÅ

¤ �



S>e�\7\µY [�À T ºú����[ Yü\µY Á�¹ U Á Â$@]ªÁNKBIB�¶!?AY^�&?AY^@bPQ©!@]º»J>BIBIJ�ªÁNK=Ac*¶AY&JZ¶7J>�Q<>BK�VÅ

ß É =!@¬¶2JZ�+PQWAJ�a]¶7@CYiNK=A�&P^NKP^?!PQNKJZ=øü<>¶A¶!Y^JHû�NI;ùP^@VBK�������Z�>¥C¤�,º»JZYÃ� ¨ §¬L`£Ã£Á§ËL~�{��_vI 
ß  É]¨ :1_ ¶!Y^JZ¶2JZ�Q<�B�PQJ�bJZY^@V<>= ¨ aVNK@V=AaC@ù_`JZ?A=!W`<�PQNKJZ=� !<>=AW�L
ß ¨ ?A¶A¶2JZY&PÁº»Y&JZ; � ¨ §¬L`£Ã£Á§ <�=AW�J�PQ©A@CYÃ¶`<>Y&P^NIaCNI¶`<�P^NI=AcùNI=A�+PQNKP^?!PQNKJZ=A�CÅ
ß Ó ¨ _ø¶AY^J>¶7JZ�^<>B����H�Z�ZQC��ùP^J]�^?A¶A¶2JZY+PU©!NIcZ©v�^ao©!J�JZB`�+PQ?AW!@V="PQ�X<>=AWvPQ@H<�ao©A@VY&��ªUJZY^®�NK=AcJZ= P^©ANI�ÃW!@CPQ@CaCP^JZYVL`©AJ>¶7@�º»?ABIB��,ªÁNKP^©8£lJZ; «>JZY^W`<�= NK=8ao©`<>Y^c>@> 

Â$@\©`<HGZ@ <fBKJZ=AcÍ©ANK�&P^JZY&�$J>ºÁjAY&NI=AcZNK=Ac��>JZ?A=Acø¶2@VJZ¶!BI@,NK="PQJÍJZ?!Y*cZY^J>?A¶A�VL��+Po<>Y+PQNK=AcfªÁNKP^©
Ç�?`<>Y+PoÓ6@�P8<>=AW aCJZ="PQNK=�?!NI=Ac NK=�P^J´PQ©!@ WANIY&@VaCP\NI="GZJZB�GZ@C;�@C=�P\J>º¬?A=AWA@CY^cZY^<>WA?`<�P^@Í¶A©"���^NKaV�
;�<¤Ö&JZY^�,<>=AW ©!NIcZ© �&ao©AJ�JZB6�+PQ?AW!@V="PQ�ÎªUJZY^®�NI=!cÄJZ= j2J>PQ©ÏNI=A�+PQY^?!;�@C=�PQ<�PQNKJZ= <�=AW ¶A©"���^NKaV�
¶AY&JZjABI@C;��vNK= JZ?!Y�BI<>jA�VÅ £Ã©ANI�F���)E WA@CP^@Va�PQJZYFWA@CG>@VBKJZ¶A;F@V="P,ªÁNKBIB5j2@f<Ð¶7@CY&º»@CaCP��^@CP&PQNK=Ac
º»JZYi©ANIc>©Í�^ao©AJ�JZB)�&P^?AWA@V="P^�]<>=AWÍ¶A©"���^NKaV�b;�<¤Ö&JZY&�iº»Y&JZ; JZ?AYi?A=ANKG>@VY&�^NKP^NI@C�6PQJ,�^¶2@V=AW @C=�P^NIY&@
�^?!;�;F@VY&�iªUJZY^®�NK=Ac\JZ=�jA?ANIBKWANI=!cAL`j7@C=Aao©fP^@V�&P^NI=Ac!L7j2@H<>; P^@V�+PQNI=!cAL2ªÁY&NKP^NI=AcF�^J>º}P�ªX<>Y&@>L�<�=AW
aH<�BIaV?!BD<�P^NI=AcAÅ

�Õ¿a[_Á Y ºbº�¿ U £Ã©A@¬aVJ>=�PQ<>aCP^�O<�Y^@¬BINI�+PQ@CW j2@VBKJ�ª]L�<>BIJZ=!cvªÁN�PQ© J>PQ©!@VY^�i=AJ�ª ªUJZY^®�NK=Ac�J>=�PQ©!@
¡>P^©fEXJ>=AaV@C¶!PHú

EXJZ="Po<>a�P «>JZ©!=fÊ6<>?A¶!P^;,<>= ©`<>?!¶!PQ;�<>=���ND<��&Po<�PQ@>Åé@VW!? È��¤È���¡�È������Z�Z��¡

h<�]R EXJZ="Po<>a�P Ói?AYQ<>B d ®>ao©�?AY&NI= Ó6?!YQ<>B�Å d ®>ao©�?AY^NK=��OP^P^?�ÅÛ@CWA? ÔZ�Zµ¤��¡��>�¤��µZµZ�>Ô

EXJZ�&P^NI=Ac�EXJZ="PQ<>aCP Ói?AYQ<>B d ®>ao©�?AY&NI=

efR��ÃEXJ>=�PQ<>aCP «>JZ©!=fÊ6<>?A¶!P^;,<>=

E5<>BIJ>Y^NI;F@CP^@VYXh<�]R hÁNIao©`<�Y^WÎÂ×NIcZ;�<>=A� ªÁNIc>;,<>=!���OP^P^?�ÅÛ@CWA? ÔZ�Zµ¤�+��¡�¢����"�Z���

¤[¤



É PQ©A@CY^�ÃªUJZY^®�NI=!c�JZ=ÎP^©ANI�ÁaVJ>=AaV@C¶!P6<>=AW8PQ©A@CNIYÁ<>Y&@H<>�ÁJ>ºlNI="PQ@CY^@C�&P6<>=AW8ªXJ>Y^®�úKú
¨ JZY&NI=`<³k)JZ¶7@C�^aC? ¨ J>Y^NI=A<!Åyk)JZ¶2@V�^aC?���aV@CY^=�Åéao© £Ák�EX�
�/<>?AYQ<vhi<>WA?ABK@V�&aV? @C=AcZNI=!@V@VY&NI=Ac
d BKWAJFkl@V=!gVJ ¶2@V=AgCJ���aV@CY^=�Åéao© aV<>BIJZY&NI;F@CP^@VY
[]NKJ�G><�=A=AN�kl<>?ABK@CP^PQ< ;*?!JZ=�L`<>BKB
e�?AgV<�À�@CY d Po<>a ;�<�Po<�a��Oº»=`<>B�ÅÛcZJ�G ao©`<�;*j7@CY^�
hiJ>j7@CY&PÃÂ´<>=AWA� ªX<>=AWA���Oº»=`<>B�ÅécZJ�G ;*?!JZ=8;,<>c>=A@CP^NIaOþ`@CBIW
[vÅÛklÅ�¼�@V© cZ¶"�>@V©��Oº»=`<>B�ÅÛc>J¤G ¶A©"���^NKaV�
Ê6@C@�Ö&JZ=Ac�bNI; Êi@V@�Ö&J>=AcAÅÛ]NK;��OP&PQ?�Åé@VWA? aV<>BIJZY&NI;F@CP^@VY
¨ ?A=Ac�ªXJZ=f�T@V@
hiNKao©`<>Y&W8Â×NKcZ;�<>=A� ªÁNKcZ;,<�=A���OP^P^?�Åé@VWA? aV<>BIJZY&NI;F@CP^Y&�
ef<>Y&NIJ ¨ ¶2@VgCgVNIcZ< ef<�Y^NIJ!Å ¨ ¶2@VgCgVNKc"<���aV@CY^=�Åéao© aV<>BIJZY&NI;F@CP^@VY
É BI@V®��&NK� d P^YQ<>;F@V="P^J¤G JZBK@V�&®�N�����º»=A<>B�ÅécZJ�G aV<>BIJZY&NI;F@CP^@VY
¨ @V©"ªUJ�J>®8�/@C@ �+ªÁBI@V@V�>¡���ND<��&Po<�PQ@>Åé@VW!? aV<>BIJZY&NI;F@CP^@VY
«>@VY&Y&�8�/<>;F�Q< «>@CY^Y&�>Åy�/<>;F�Q<��baC@VY&=�ÅÛao© �&NI;*?ABI<�PQNKJZ=
hiJ>j7@CY&P ¨ ao©AJ�@V=!@ �&ao©AJ�@C=A@���NI<>�&PQ<�PQ@�ÅÛ@CWA? ;�<>cZ=A@�PQNKaOþ`@VBKW
ef<�P&P ¨ PQ@V;F¶2@VY �+PQ@V;F¶2@VY^;���ND<>�+Po<�P^@>Åé@VWA? P^JZ¶8;,<>�&�
[]@CY^;�<>=ÎM�<>BI@C=AaVNI< G�<>BK@V=AaCND<���ND<��&Po<�PQ@>Åé@VW!? ¶A©"���^NKaV�iaVJ�JZY^W!NI=`<�P^JZY
¨ ?A=Ac>©�ªX<>= d ©A= �&©`<>©A=���®�J�WA@CB�Åé®>JZY&@H<!ÅÛ<>a�ÅÛ®�Y aV<>BIJZY&NI;F@CP^@VY
£�<�@ù«>@CJZ=Ac�bNI; P»Ö&®�NK;��Oº»=`<�B�ÅécZJ�G aV<>BIJZY&NI;F@CP^@VY
���?!=AcZ�^@CN)�/@C@ ®��^BK@V@V�>¡�¢�� ��®�JZY^@V<!Åy<�a>Åé®�Y ;*?!JZ=
¨ ?A=Ac�b@V?A=�k�<�Y^® �&?A=AcZ¶`<�Y^®!��®>JZY&@H<!ÅÛ<>a>Åé®�Y £Ák�EX�VL�;*?!JZ=
:�;,<>=�?A@CBD<FE5<HG�<>BIBKJ :�;�<>=�?A@VBI<!Å E5<HG�<>BKBIJ���NI=�º»=�ÅÛBK@>ÅéNKP ;*?!JZ=
M�N�PQJvR�N/SX@C=A@VWA@�P^P^J G�NKP^JAÅéWANIj2@V=A@CWA@CP&PQJ���NK=!º»=�ÅéBI@>ÅéNKP aV<>BIJZY&NI;F@CP^@VY
EXJZY^Y^<>WAJ�[]<�P^P^J aCJZY^Y^<>WAJAÅéc"<�P&PQJ���NI=�º»=�ÅÛBK@>ÅéNKP �&J>º}P�ª5<�Y^@]�&���&P^@V;
_`YQ<>=AaCJ�[]Y^<>=AaH<�cZ=AJZBKJ º»Y^<>=AaVJ!ÅÛcZY^<>=AaV<>cZ=AJZBKJ���NI=!º»=�ÅÛBK@>ÅéNKP P^YQ<>ao®�NI=!c
d =A=A<,ef<�gVgH<�aH<>=A@ ¶`<�P^PQ@CY^= Y^@CaVJZcAÅ
hiJ>j7@CY&PQJFk)@VY^Y&NI=AJ Y&JZj7@CY&P^JAÅÛ¶2@VY&Y^NK=AJ���NI=!º»=�ÅÛBK@>ÅéNKP
e�NIao©A<>@VB)[bJZBIW ¶AN û�@VB�L!£ÁkUE
«>JZ©A=fef<�P&PQ©A@�ªÁ�
«>JZ©A= ¨ PQY&JZBIJ>c"<>�
¨ @VgC@V= ¨ @V®�;F@V=
:º»@b¼U<�gVc"<>=
e�@V©!;�@�P�½�@���Y^@V®

S>T Å e7U ¹�À TXY º�Á S ��GHT�U ¡ÄNI�\aCBI@V<>Y^B�� PQ©A@ jANKcZcZ@C�&P\©!JZBI@�NI=ÏP^©ANI��WA@V�&aVY^NK¶!PQNKJZ=�Å Â$@ <>Y&@
ªUJZY^®�NI=!c JZ=Ø<f�^NK;�¶!BI@,NK;�¶!BI@V;F@V="PQ<�PQNKJZ=Ð<�P³� ¨ §¬Å É ºiaVJZ?AY&�^@�L�@.û�PQ@V=!�^NKG>@ÎªXJZY&®´JZ=ÄþAj7@CY
aH<�BIJZY&NI;F@CPQ@CY^�CLZWA?`<>B ��Y&@H<>WAJ>?!P1aH<>BKJZY^NK;�@�PQ@CY^��<>=!W�£Ák�EX�X©A<>�1j7@C@V=,¶2@VY+º»JZY^;F@VWF<�P�� ¨ § J�GZ@CY
PQ©!@ù�Z@V<>Y^�CL)j!?!P�PQ©!NI�6ªX<>�]<>BKB)ªÁN�PQ© S ��GHT+U �!ÅbÂ$@*Y^@V<>BINKgV@ËP^©A@*NK;�¶2JZY&PQ<>=AaC@ùJ>º�P^©ANI�b<�=AW
<>Y&@Ë<�¶A¶AY^J>¶AY^NI<�PQ@CBK��aVJZ=AaC@VY&=A@VWf<>j7J>?!PÃPQ©A@bP^NI;F@VBINK=A@V�&�5J>º)PQ©A@bªUJZY^®�Å

¤ §



Ìa��ÉH��H
��+��

¡��)¢<M"R�?`<>B ��hÁ@H<>WAJ>?!PøE5<>BKJZY^NK;�@�PQY+� º»J>Y Ê6NKcZ©���Ç�?`<�BINKP���:�=A@CY^c>� e @H<>�&?AY^@C;�@C=�P^�jMAL É a.�
PQJZj2@VY�¢>�Z���ZLø¶AY^JZ¶2JZ�^<>BÍPQJ d W�G><�=AaV@CW R�@CP^@Va�PQJZY hÁ@V�^@V<>Y^ao© ¶AY^JZc>YQ<>; J>ºÄR�JZ:ÁL
h¬ÅøÂ×NIcZ;�<>=A�CLÚ~�{ q>�¶vIÅÐ£Ã©A@ ªU@VjA�&NKP^@ aVJZ="Po<�NI=ANK=Ac P^©A@ ¶AY&JZ¶2JZ�Q<>B�L <>BIBØ¶`<>¶2@VY&�
<>=AW þ`cZ?AY&@V�øNI�f©�P&PQ¶�úvCpC�ªÃªÃª]Åé¶A©"���VÅàP^P^?�ÅÛ@CWA?>C�W!Y^@H<�;�LFªÁ©ANIao©�aH<�= j2@ØBINK=A®>@CW º»Y^JZ;
©�P&PQ¶�úvCpC�©!NIcZ©A@C=A@VY&c>�ZÅé¶A©"���VÅàP^P^?�ÅÛ@CWA?�Å6£Ã©A@$;�<>NK= NIWA@V<>�ÎªX@CY^@øþ`Y^�+P WANI�&aV?A�&�^@VW�NI=×WA@.�
Po<>NKB)j"� Â×NIcZ;�<>=A�CL�MÄÇ�?`<>Y&P^g*_�NKj7@CY^�6<>=AWfP^©A@*k�Y&JZ�^¶2@Va�PQ��º»JZY6ÊO<>W!Y^JZ=øE5<�BIJZY&NI;F@CPQY+�
<�PUP^©A@ù�[� hÁ@V�&JZBI?�PQNIJ>=,�T@CG>@VBìMAL!k�Y&J�aC@V@VW!NI=Acùº»J>Y�P^©A@b��P^©,��="PQ@CY^=`<�PQNIJ>=`<>B7EXJZ=!º»@CY^@V=!aV@
JZ=ÍE5<�BIJZY&NI;F@CPQY+�FNI= Ê6NKcZ© :1=!@VY^c��8k�©����&NIaV�CL7£)?AaC�^JZ=�L/���>�"��Å

¡é¢�¢6£Ã©A@6þ`Y&�&PX;�@C=�P^NIJZ=FJ>º�P^©ANI�1WA?A<>B���Y^@H<�WAJZ?!PU<>�X<Ë;F@H<>=A�1PQJËNI;F¶AY^J�G>@i©A<>WAY^J>=ANIai@V=A@CY^c>�
Y^@V�&JZBI?�PQNIJ>=øªX<>�¬;,<�WA@vj��Ðkl<>?ABUe�J�ao®>@�P^PHL�M d hi@�G�NI@CªÚJ>ºUP^©A@�k1©"���^NKaV�ù<>=AWÐ£l@Cao©��
=AJZBIJ>c>� J>º1Ê6NKcZ©���:1=!@VY^c��ÍE5<�BIJZY&NI;F@CPQ@CYOR�@�G�NIaV@C�jMAL7¶AY^J�aV@C@VWANK=AcZ��J�º�PQ©A@�"�"$#&%ÝvK�A��Æ('
����|³|,~�zlm�s!��{�w}{���{�~Ã��sù°5q>z�{�w����I~�°1±�¦¤��w��o��L�«>?!BK�*�H�ZÔZ�!L ¨ � d EÐhi@C¶7JZY+P)Ó6JAÅH¢>µ"��ÅHRb<�G�NKW
Â×NI=A=Ä¶!Y^JZ¶2JZ�^@CW Y^@V<>WAJZ?!PùJ>ºÃ�&aVNI="P^NIBIBI<�PQNKJZ=Ð<>=AWÄNKJZ=ANKgH<�P^NIJZ=ÐNI=´� d YVL��:1:1: �Az&q>s!�_v
n��`���¶v�����wEv k \Zl 4 3 L��Z��¡AÅ d WA@�Po<>NKBI@VW�WANI�&aV?A�&�^NKJZ= <>=AWfaH<>BKaV?ABI<�PQNKJZ=8J>º�<�WA?A<>BlY&@H<>W��
JZ?!PiaH<>BKJZY^NK;�@�PQ@CY5ª5<>�i;�<>WA@]j"� :1Y&NI®8hi<>;*j2@VY&cAL@M"hÁ@VaC@V="PbR�@�GZ@VBKJZ¶A;F@V="PQ�iNI= ÊiNIcZ©��
¨ ¶7@C@VW�L)ÓiJZ=�� ¨ <>;�¶!BINI=!c,:�BI@CaCP^Y^JZ;�<>cZ=A@�PQNKa³E5<>BKJZY^NK;�@�PQY&��MAL�ef<>Y&ao© �H�Z�Z�!L�_�@CY^;FNIBI<>j��
EXJZ=!ºD���>�nC�¡"µ!Å

¡à�o¢6£lJ =`<>;F@$< º»@Cª]ú ü+w�ý,PQ©!@´<>j!�^JZBK?!PQ@ø@V=!@VY^c���aV<>BINKjAYQ<�PQNIJ>= ªÁNKPQ© ¡"� []@�M P J ªX<>�
NI;F¶ABI@C;�@C=�P^@VW$j��´<>W�Ö&?!�&PQNK=Ac�P^©A@\©ANKcZ©$G>JZBKPQ<>cZ@C�ËPQJ PQ©A@\�ZÔfk�e�£Ã�CL�J>=´PQ©A@�sA�$j��
@C�Z@Cj`<>BKBXNI="P^@VY^¶2JZBI<�PQNKJZ=�L/PQJ ¶A?!PùPQ©A@\;F@H<�=ÄJ>ºÃPQ©!@\@V=A@CY^c>�´WANI�+PQY&NIjA?!P^NIJZ=$<�P*<fþ!û�@VW
d R]E aVJZ?A="PV Fü+w}w�ýFP^©A@ aV@C=�P^@VY8ao©`<>=!=A@VBb<�=AW PQ©A@Íþ`Y&�&PÎY&NI=Ac J�º]�^N�û ao©`<>=A=!@VBI�Î©A<>W
¶A?AY^@FÒ�?`<>Y+PQgvº»JZYbPQ©A@.�EX@VY&@V=A®�J�GÐþ`j7@CY^�]ªÁ©ANIBK@*PQ©A@FJZ?!P^@VY]Y^NK=Ac8J>º���¢8ao©`<�=A=A@VBK�Ë©A<>W
¶ABD<>�+PQNKaÁþAj7@CY^�UªÁN�PQ©,<Ë=�?A;F@VY^NKaH<>B2<>¶2@VY+PQ?AY&@ù�ZÅyÈ�PQNI;F@V��BD<�Y^cZ@CYVL�<>=AWFPQ©ANK�U�&¶`<�PQNI<>B`=AJZ=��
?A=ANKº»J>Y^;FNKP��\aV<>=faCJZ="PQY&NIjA?!P^@ù<F�^;�<>BIBWsA?AaCP^?`<�PQNKJZ=8PQJ�P^©A@¬J¤G>@VY^<>BIB/@V=!@VY^c���W!Y^NKG>@V=�j��
BD<�P^@VYQ<�B�s`?Aa�PQ?`<�PQNIJ>=A�]NI= ©`<>W!Y^JZ=ANKa³�^©AJ�ªU@VY¬WA@CG>@VBKJZ¶A;F@V="PH Xü+w}w}w�ý6P^©A@*þ`=AN�PQ@*ªÁNIW�PQ©øJ>º
PQ©A@Ë;�J�WA?ABK@>LAJZ=!BK� �Z�vaV; L�NI="PQY&J�WA?!aV@V�6<��&;,<�BIB�G�<>Y^NI<�PQNKJZ=ÎNI= BI@V<>®�<>cZ@bªÁNKP^©f@C=A@VY&c>�2 
ü+w}��ý6<�BKPQ©!JZ?AcZ©�aH<>Y&@ùª5<��OPo<>®�@V=øNI= PQ©A@ùaVJZ=A�+PQY&?AaCP^NIJZ=ÍJ�º�PQ©A@*;FJ�WA?ABI@�L2P^©A@*aCBI@H<HG�NI=!c
J>º�þ`j2@VY&�X<>=!W,BINKcZ©"P1aVJZBKBI@CaCPQNKJZ=v?A=AN�º»JZY^;FNKP��*<�PUP^©A@6�!Å È£� BI@CG>@VB`ªX<>�X=AJ�PX<�P^PQ@C=AWA@CW,PQJA 
<>=AW�LUü+��ý6<>BKP^©AJZ?AcZ©ÍP^©A@³aH<�BINIj!YQ<�P^NIJZ=fªÁN�PQ© ¡"� [b@CM P J ªX<>�]ao©A@Vao®�@VW <>cZ<>NI= WA?!Y^NI=!c
PQ©A@ÃJZ=!@���ªU@V@C®*Y^?!=�L"=AJbWA@CBINIj2@VY^<�PQ@X<�P^P^@V;F¶!P�ªX<>�1;�<>WA@UP^Jb;�J>=ANKP^JZYlJ>YaVJZ="P^Y^JZB!P^NI;F@��
WA@V¶2@V=AW!@V="P*G�<>Y^NI<�PQNKJZ=A�CÅ�£Ã©ANK�ËNK�Ë<�BIBNK=$®�@V@V¶!NI=Ac PQJ�P^©A@F�&Po<�PQ@VW´<>NI; J>ºXP^@V�+PQNI=!c�PQ©!@
WA?`<>BTY&@H<>WAJ>?!PiNIWA@V<!LA=AJ>PÁNK= <�P^PQ<>NI=ANK=AcùP^©A@]j7@C�&Pi¶7J>�^�^NKjABI@b@C=A@VY&c>�8Y^@C�^JZBK?!PQNKJZ=�Å

¡ ¡£¢<M ¨ aVNK="PQNIBKBD<�P^NI=Acø_lNIj2@VY,E5<>BIJZY&NI;F@CP^Y&��MALÁe$ÅX�TNKG�<>=�LXMùÅUM1@CY^aV@C�^N�L6<�=AW h]Å�Â×NKcZ;,<�=A�VL
E5:�hiÓ �ZÈ¤���"¢�L�¢�Ô�_`@Vj!Y^?`<>Y+�Ø���Z�"È� <>BK�^JALlh¬Å�Â×NKcZ;�<>=A�VLnÃmo¾ ñ '�_�^ ü+���ZÔZ�Zýb�ZÔZ�! 
<>=AW�L�:ÃÅ�SX@CY^=`<>Y&WAN�L)~�{5q>�¶vIL7nÃmo¾ ñ ' 3 ' ü����ZÔ"�ZýX¢Z¢>�!Å

¡éÈ�¢Oh¬Å7��Å�[bBI?!ao®��+PQ@CY^=�LZM"§6=AaC@VY+Po<>NK=�P^NI@C�ONI=�£lY^<>ao®�e�JZ;F@V="PQ?!; <>=!WÍR�NIY&@Va�PQNIJ>=�L2R�?A@¬P^J
e�?ABKP^NI¶ABK@ ¨ aH<�P&PQ@VY&NI=Ac�<>=AWFe�@V<>�^?AY&@V;F@V="P�:�Y^Y&JZY^�NMùn��`���¶vAm�s!��{�z.��|ïv7q>s2t�¾Ð~�{}±`�Vt�� ' &
ü+���Zµ>�"ý5�ZÔ!�ZÅ

¡àµo¢�e�?ABKP^N�¶AN�û�@VB2k�©AJ>P^JZ=8EXJZ?!=�P^@VY�ü�efk�EÃý�L�;�<>=�?!º�<>aCP^?AY^@CW\j"��ÊO<>;�<>;�<�PQ�&?� �JZY^NKcZNI=`<�BIBK�
WA@CG>@VBIJ>¶7@CWÎ<�P1PQ©A@Oe�JZ�&aVJ�ª :�=AcZNK=A@V@CY^NI=!cË<�=AW\k�©"���^NIaC�X��=A�+PQN�PQ?!P^@>L�Y^@V¶2JZY+PQ@VW�j"�FR�JZB��

¤ Î



cZJZ�^©!NI=�L6~�{bq>�¶v��5<�P³SX@V<>?A=A@�L�¢>�Z�Z�!L�<>�ËP^©A@\�&NIBINKaVJZ=$k�e�£bL�J>Y ¨ NIkUe £bÅ�£l<>BI® j"�$£bÅ
£�<>®�@V�&©ANKPQ<!LOº»JZY,P^©A@Ð[bBIJZj`<�B��/<>Y^c>@ R�@CP^@VaCP^JZYÐü�[]�/R]ý�LUY^@V¶2JZY+P <�PÎPQ©A@ ¨ =AJ�ªÁ;,<>�&�
e�@V@�PQNI=!cAL�¢>�Z�ZÈ�LA<>�X¶`<>Y&P5J>º/PQ©A@]hi�]R º»JZYXPQ©!@¬[¬�/R�e�?AJ>= �+���&PQ@C;�Å`£Ã©!@V�^@]WA@�G�NIaV@C�
<>Y^@��^¶2@VaCPQ<>aV?!BD<>YCL�ªÁNKP^©Ä<�¶2J>P^@V="PQNI<>B�ªX@V<>®�=A@V�&�vP^©`<�P¬PQ©A@�©ANIc>©´c"<>NK=´J>º«ÂÕ����)ùNI�Ë<
�&PQY&JZ=Acvº»?A=Aa�PQNIJ>= J�º�j2J>PQ©8jANI<>�5GZJ>BKPo<�cZ@]<>=AW8PQ@C;�¶2@VY^<�PQ?AY&@>Å
d BI�&JALZPo<�BI®¬j��³ÊËÅ�ef<�PQ�^?!=`<>c"<bJZ=�[]�lE aH<�BIJZY&NI;F@CPQ@CYl¶!©AJ>PQJ>�^@V=!�^JZY&�X<>=!WF@CBI@CaCPQY&JZ=ANKaV�VL
M":�BI@Va�PQY&JZ=ANIaC�5º»JZYi[]�)R E5<>BKJZY^NK;�@�PQ@VYNMAL ¨ =AJ�ªÁ;,<��^�O¢>�Z�"È�Å

¡é��¢O:1Y&NI® h6<�;*j7@CY^cAL��lw}s�~^q>z*'U���}��w�t�~�z,+f��z���o±`�ox2LÁkl<>Y^NK�VL d ¶AY&NIBO¢>�Z�>¡! �WANI�&aV?A�&�^NKJZ= J>º
_�@CY^;FNIBI<>j\j2@H<>;F�5PQJvPQ©A@Ëe�@C�^JZ=��/<>j ?A¶ P^J8�¤¢>�F[]@�M*LA¶!NIJZ=A�Á?A¶ÎP^J����>��[b@CMùÅ

¡àÔo¢�«>NI; ¨ PQYQ<�NKPHLÁ¶AY&NKG�<�P^@ÍaVJZ;F;*?A=!NIaH<�PQNIJ>=�ÅX_`@CY^;FNIBD<�jÏ©AJZ�+PQ� < BD<>Y&cZ@Í<�=AW×¶AY^J�WA?Aa�PQNKG>@
�^NIBKNIaCJZ=ÎWA@CP^@Va�PQJZYÁBD<�j7JZY^<�PQJ>Y&�ZÅ

¡à�o¢6£Ã©A@]�^aVNK="PQNIBKBD<�P^NI=Ac]þ`j2@VY&�6<�Y^@ ¨ E ¨ _/��Ô!�¤«!L!¶AY^J�WA?AaC@VW8j"�8b?AYQ<>Y^<H�8EXJAÅ���PQW�ÅKLA£)JZ®"�ZJ!L
«Z<>¶`<>=� �PQ©A@OaVBI@V<>YX¶!BD<>�+PQNIa*ü �EX@CY^@V=!®�J�GÎý�þ`j2@VY^�5<>Y^@Oh6<H��PQ@CBD<*k�«Zh5��_SÃ�>È>�!L�¶AY^J�WA?AaC@VW
j��8£)JZY^<��>L2«Z<>¶`<>=�Å

¡����o¢<M"R�?`<>B ��hÁ@H<>WAJ>?!PXE5<>BIJZY&NI;F@CP^Y&�ùº»J>YUPQ©!@��TNI=A@V<>YXEXJZBIBKNIWA@CYjMAL d ®>ao©�?AY^NK=�L`E5<�Y^Y^J>BIB�L�bNI; L
Â×NIcZ;�<>=A�CLlkl<Z<>YCLkl@C=AgVJ!L�ÊO<>?!¶!PQ;�<>=�Ll�/<>;��^<!L)�)E5h6R ¶!Y^JZ¶2JZ�Q<�B��^?AjA;FNKP&PQ@CWÄ_`@Vj�Å
¢>�Z�"È�Å

¡��Z�)¢<M"§6B�PQNI;�<�P^@ÍÊO<�WAY^JZ=�E5<>BKJZY^NK;�@�PQY+�yM!L d ®>ao©�?AY&NI=�L¬E5<>Y&Y^JZBKB�LibNI; LÃÂ×NIcZ;�<>=A�CLOkl<Z<>YVL
kl@V=!gVJAL2ÊO<�?A¶!PQ;�<>=�LA�)<�;��^<!L`�)E5h6R�¶AY&JZ¶7J>�Q<>B�L`_`@Vj�Å2¢>�>�"È�Å

¡��¤¢�¢<M"ÊO<>W!Y^JZ= <>=AW�«>@�POR�@�PQ@CaCPQNKJZ=\ªÁNKP^© <FR�?A<>B���hi@V<>WAJZ?!PÃE5<>BIJ>Y^NI;F@CP^@VYNMAL!Ó¬Å d ®�ao©�?AY^NK=�L
~�{5q>�¶vIL�nO�����¶vTm.s!��{�z.��|ïvq>s2tv¾Ð~�{»±`�Vt�� ñ _�4 u ü�¢>�>�"ÈZýÃÈ>�"���+È>µ!�>Å

¡����o¢ d BIBQEHF ��GH� ¶`<>¶2@VY&�Í<>=AW�<>BKB�þ`cZ?AY&@V�Í<�Y^@Ð<>aVaC@V�&�^NIj!BI@Ä<�P�©"P&PQ¶�úvCpC�ªÃªÃª]Åé¶A©"���VÅàP^PQ?�Åà�
@VWA?>C�WAY^@V<>;�L�<�=AWf<�BI�^J³©"P&PQ¶�úvCpC�©ANKcZ©A@C=A@VY&c>�ZÅé¶A©"���VÅàP^PQ?�ÅÛ@CWA?�Å

¡��H¡£¢<M":�BI@Va�PQY&JZ=øR�@CP^@VaCP^NIJZ=�ªÁNKPQ©ø<,R�?`<>B���hi@V<>WAJZ?�PbE5<>BKJZY^NK;�@�PQ@CYjMAL7ÓËÅ d ®>ao©�?AY&NI=�LX~�{iq>�¶vIL
n��`���¶vTm�s!��{�z.��|ïv�q>s2tv¾Ð~�{}±`�Vt�� ñ _�4 3 ü�¢��Z�"ÈZý5¢����+È��>Å

¡��¤È�¢<M�e�?AJZ=�R�@CP^@Va�PQNIJ>= ªÁN�PQ© < R�?A<>B���hi@V<>WAJZ?!P8E5<>BIJZY&NI;F@CP^@VYjM!L6Ó¬Å d ®�ao©�?!Y^NI=�L,~�{,q>�¶vIL
n��`���¶vTm�s!��{�z.��|ïv�q>s2tv¾Ð~�{}±`�Vt�� ñ _�4�4 ü�¢��Z�>¡�ýX�>�"È¤���Z¢��ZÅ

¡���µo¢<M�EXJZ;F¶`<>Y^NK�^JZ=�J>º ¨ aCNI="PQNKBIBI<�PQNKJZ=v<>=AW �EX@CY^@C=A®�J¤GÎ�/NKcZ©"PXNK=\ÊiNIcZ©���@V=A@CY^c>��:�BI@CaCP^Y^JZ;�<>c��
=A@CP^NIaÁk�Y^J>þABI@V�NMAL�ÓËÅ d ®>ao©�?AY&NI=�LT~�{�q>�¶vIL!nO�����¶v`m.s!��{�z.��|ïvTq>s2t]¾Ð~�{»±`�Vt�� ñ _ & r üT¢>�Z�"ÈZý
�Z�Zµ����"È�¡AÅ

¡��¤��¢<M ¨ @V¶A<>YQ<�P^NIJZ= J�º ¨ aVNI="P^NIBIBI<�PQNKJZ= <>=AW �EX@VY&@V=A®�J�GÐ�TNIcZ©"PONI=ø<>= É ¶!P^NIaH<�B�E5<>BKJZY^NK;�@�PQ@VYNMAL
d aVaC@V¶!P^@VW�LTnO�����¶vTm.s!��{�z.��|ïvq>s2tF¾$~�{}±`�Vt�� ñ LANI=8¶AY&@V�^�CÅ

¡���Ôo¢<MÄÇ�?`<>Y&P^g þ`j2@VY&�×<>�×<>aCP^NKG>@ @VBK@V;F@V="PQ� NK= WA@CP^@Va�PQJZY&� º»JZY ¶`<>Y+PQNKaVBI@�¶A©"���^NIaC�jMAL$ÓËÅ
d ®>ao©�?AY&NI=f<>=AW�h¬Å!Â×NKcZ;�<>=A�VL.-i~��Cv/����wEv�m�s!��{�z�v u & ü�¢>�Z�Z�"ýÃ¢��"ÈZÈ�Å

¡����o¢ �/w}|,~¬°UzQ�0/H~o��{�w���s1'l±!q>|FÇ�~�z]��¦�|Ox`����w}��|ù��L2�/<�ªÁY&@V=AaC@vSX@VY&®>@CBI@C�fÓO<�PQNIJ>=`<>B/�/<>j2JZYQ<��
PQJZY+�ZL��¤� É a�PQJZj2@VY¬¢>�>�Z�! T<>=!W�L�PQ©A@³;�<>="��@CÀ7JZY&P^�bNI=ÍWA@C�^NKcZ=ANI=!c8<>=AWÍPQ@C�&P^NI=AcÎ£Ák�EX�
NI=ÎPQ©A@Ë[]�/R <>=!W��/R]E×aVJZ;F;*?A=AN�PQNK@V�XJ�º�PQ©!@¬���)EOÅ

¤
�



¡é¢>�o¢6£Ã©A@8�/<>Y^cZ@,R�@CP^@VaCP^JZY³EXJ>=AaV@C¶!P�ü��/R]EÃýË<�=AWÄPQ©A@Î[]BKJZj`<>B1�/<>Y&cZ@ÎR�@CP^@Va�PQJZY\ü�[]�)R]ý
<>Y^@]j2J>PQ©8WA@C�^NIc>=ANI=AcvBI<>Y^cZ@6GZJZBK?A;�@b£Ák�EX�CÅ

¡é¢��)¢ d Å ¨ <HGZJ��"��Ó6<HG><�Y^Y^J!L��)k1Ó6ÊO:ÃL2§6=AN�GZ@VY&�^N�PQ@¬k�NI@VY&Y^@�re�<>Y^NK@¬EX?AY^NK@>Å
¡é¢Z¢�¢6£Ã©A@ d =`<>BI<>JZc\£)YQ<>=!�^NI@C="P¬Â´<HGZ@�º»JZY^;ÕR�NKcZNKP^NIgV@CY*ü d £5Â R]ý�©`<>�]j7@C@V=ÐWA@CG>@VBKJZ¶7@CW´<�P

�)Ó6S5�$º»JZYÁÓ6: ¨ £ É h <�=AW�J�PQ©A@CYÁ<>¶A¶ABKNIaH<�PQNIJ>=A�VÅ�£Ã©ANI� d ¨ �+E�aH<>= j2@]º»?!Y&PQ©!@VYÁWA@CG>@VB �
JZ¶7@CWÍº»JZYOP^©ANI�b<�¶A¶ABINKaH<�P^NIJZ=�L�þAY^�&P^BK�>L�j"�fPQ©!@³<>WAWAN�PQNKJZ=ÍJ>ºUÈ���¢��&ªÁN�PQao©ANK=AcÎaH<>¶A<>aVN�PQJZY&�
�^J$P^©`<�P�<ÐP^J>Po<�B5PQNI;F@ÎJ>ºù�=R��vaH<�=Ïj2@�WANKcZNKP^NIgC@VW <�P��!ÅyÈ$[]Ê6g8º»JZY³PQ©A@ aH<�BIJZY&NI;F@��
PQ@VY*þAj7@CY*jA?A=AW!BI@V�CL1JZYvÈ>�AR��ùaH<>=Øj2@\Y^@V<>WØJZ?!Pv<�P\��� efÊig\º»JZYùPQ©!@Î£ÁkUEOÅ ¨ JZ;F@
Y^@Cº»@CY^@C=AaV@C�Vú°M d e�?!BKPQN �+[]Ê6gÍe�?ABKP^N���EX©`<>=A=A@CBO£)YQ<>=!�^NI@C="P Â´<HGZ@�º»JZY^; R�NIcZN�PQNIgV<�PQNKJZ=
��=�P^@VcZY^<�PQ@CW EXNKY^aV?!NKPnM!L ¨ P^?`<>Y&P6bBI@CNI=!º»@CBIWA@CYVLAmo¿1¿1¿ °UzQ���o�_vIL`ÓiJ¤G2Å7¢>�Z�Z¢ ü�<>BI�&JAL�P^©A@V�&NI�CL
ef<H��¢>�Z�"¢�L!§�E SX@VY&®>@VBK@C�!ý�Å

¡é¢>�o¢O]?!Y&PQNK�i«>JZ©A=A�&JZ=�L2_�BKJZY^NKW`< ¨ PQ<�PQ@]§i=ANKG>@VY^�&NKP��>L2¶!Y^NKG�<�P^@�aVJ>;�;*?!=ANIaV<�PQNKJZ=�Å�Å

¤ 4


